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I. Introduction

High momentum resolution is a primary criterion by which
the meson laboratory beam M6 is designed. It is a three-stage
beam with a momentum defining slit at the end of the first
stage. The dispersion is maximum at this point to give good
resolution. The beam may be made essentially monochromatic
by stopping down a slit located here. Recombination is done
in the second and third stages with moderately high dispersion
at the end of the second stage. For a larger momentum band
pass, momentum determination may be done by placing counters at
this point. Further description of the beam line and its potential
uses may be found elsewhere.l’2
The minimum momentum interval carried by the beam will be
0.03% of the central momentum. This figure also then represents
the maximum momentum resolution obtainable. However the beam
line can transmit a total momentum interval of 2% of the central
momentum. To maximize the analyzing power of any experiment
utilizing the beam, it is desirable to have this resolution
capability for the entire momentum interval carried by the beam.
One therefore must eliminate aberrations which cause wvariation
of the spot size at the momentum focus with either momentum or
initial angle.
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In Section II below we describe the principal aberrations
inherent in the design of the beam. Sections III and IV present
schemes for eliminating some of these aberrations to second order.
Finally in Section V we examine each of the solutions including

the effect of higher order terms.

II. The Beam and Principal Aberrations

A, Basic Beam Geometry

Each of the three stages of the beam contains two quadrupole
doublets. The first focuses from point to parallel, while
the second refocuses the beam to a point. For both doublets
the horizontally defocusing quad is placed nearer the focus.
This both maximizes the resolution and helps match the beam
profile with the bending magnet apertures. Between the doublets,
in the parallel region, are placed the bending magnets whose
purpose is either to disperse or recombine the beam in momentum.
At high energies with zero gradient bending magnets, we may,
for purposes of this discussion, safely ignore the focusing
properties of the bending magnets. At each focus is placed a
field lens quadrupole which further aids in obtaining complete
momentum recombination.

For a doublet focusing point to parallel, as shown in Figure
1, two principal planes are relevant.3 The figure is drawn
with the horizontally defocusing quadrupole nearer the focus,
as is the case in beam line M6. If 2 is the distance from
the focus to the first quadrupoles, s is the distance between
and f, are their

1 2

respective focal lengths, then in a thin lens approximation

the centers of the quadrupoles, and £
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we have:
f1 = 45/(& + s) (1)
f2 = {s(2 + s)

The distances from the focus to the horizontal and vertical
principal planes respectively are:

hx = 2 + s + f2 (2)

h

y L + s - f2

The magnitude of the sine-like ray in each plane in the parallel
section is equal to the distance from the focus to the corres-
ponding principal plane.

B. Principal Aberrations

At high energies the important aberrations occurring in a
beam line arise from three sources:4 chromatic aberrations from
the qguadrupoles, the effect of particles traversing a bending
magnet at an angle to the central ray, and the influence of
sextupoles. Since in this beam the bending magnets are placed
in the parallel sections we may safely ignore the second item.
We will now concentrate our attention on the chromatic aberrations
of the quadrupoles.

The principal impediment to achieving high resolution over
the entire momentum band carried by the beam is the wvariation
with momentum of the focusing strength of the quads. For a
point-to-point image this variation is measured by the second-
order matrix elements Tj]2¢ and T34¢. For this case Brown4
has shown that the matrix element T3¢ is given by:

O
T126 = M, J s;{ dz (3)
(@)



-4- TM-374
2254.000
where MX is the horizontal magnification and s% the slope
of the horizontal sine-like ray. The integral is taken over
the entire distance between foci. The term T34 may be evaluated
similarly.
We now depict in Figure 2 a section of the beam, with

principal planes shown for each doublet. For a thin lens

approximation it may be shown that

Ti126 = 2(h2 + h3) (4)

T346 2(hl *+ hyg)
An exact numerical calculation shows that for NAL beams this
result should be accurate to within a few percent. For
the optical mode used in beam line M6 the chromatic aberration
will clearly be significantly greater in the horizontal than
in the vertical plane.

For a two-stage beam the chromatic aberration of each stage

will be affected by the magnification of the other, but the

result for each stage is unchanged.

III. Two Sextupole Solution

We now address ourselves to the problem of eliminating
chromatic aberration at the end of the second section.5 First
we consider a solution which reduces the term Tjjg tO zero
but ignores the effect on T34g. As shown in the previous
section chromatic aberration is larger in the horizontal plane.
It is also in the horizontal plane that chromatic aberration

affects the momentum resolution.
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In Figure 3 we designate the positions of four sextupoles
placed in the second stage of the beam, labeling them with the
letters a, b, ¢, and d. The sextupoles straddle the doublets
in pairs, sextupoles a and d being as close to the quadrupoles
as possible. The dispersion ray dy is also shown, with its
crossover in the vicinity of sextupole c. In this section
we consider the use of only sextupoles b and c. A solution
using all four sextupoles will be discussed in Section IV.
A sextupole placed in a beam line to correct for chromatic
aberrations will introduce geometric aberrations. The principal

ones affecting beam spot size in this beam are T and T .

122 144
Therefore we must include at least two sextupoles so their
contributions to geometric terms will cancel while eliminating
chromatic terms.

The changes in the relevant matrix elements due to a single

sextupole are:4

AT122 =M. s "8 (5)
AT = -M s 8§ 2S

144 X XY
AT.. = 2M s 24 S

126 X X X

where Mx is the horizontal magnification, SX and s__ are the

sine-like rays in each plane and dx is the dispersion ray. The

quantity S is a measure of the strength of the sextupole and is

equal to qu/azpo, where B is the pole tip field, a the half

aperture, and % the length of the sextupole, and g and Py

represent the charge and central momentum of the particles.
Since the sextupoles are both placed in the parallel

section the two sine-like rays Sy and sy have the same magnitude
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for each of them. Hence by setting their strengths to be equal

and opposite we may cancel the contributions to T122 and Tl44'
Letting S = Sb = -Sc we can eliminate the T126 term by setting:
2 =
2stxb S(dxb - dxc) B —T126 (6)

Actual determination of the sextupole strengths was done using

the program TRANSPORT.6’7

Using sextupoles which are 2.5 feet
long and have a half aperture of 5 cm, a pole tip field of

2.774 kilogauss is required.

IV. Four Sextupole Solution

To eliminate chromatic aberration to second order in both
planes, four sextupoles are required. In addition to the

chromatic term T the geometric term T now becomes

346’ 324
important. The coupling of a sextupole to these additional

terms is given by:

AT

2
324 —2Mysxsy S (7)

_ 2
AT346 = 2Mysy dXS

where now sy is the vertical sine-like ray and My is the
vertical magnification. We see that the difference in coupling
to the terms T144 and T324 lies only in the magnification term,
which is a property of the entire beam line and is therefore
the same for all sextupoles. Therefore if the sextupoles are
set so that T144 is equal to zero, then T324 will also equal
zero. We now have four terms to eliminate with four sextupoles.
It remains to determine if the four couplings are sufficiently

independent to guarantee that the solution will result in

reasonable pole tip fields.
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We may now write the equation to be solved in the form:
MS + T =0 (8)
where S is a vector giving the four sextupole strengths, T a

vector made up of the uncorrected second order terms T122'

Tl44' T126’ T346 respectively, and M is a matrix of the coupling
terms. The uncorrected T matrix terms are those which occur when
no sextupoles are included. The element Mll of this matrix, for
example will have the form stia, where S¢a is the magnitude of

the horizontal sine-like ray at point a. By defining a new

vector T as a renormalized T whose elements are given as:

f \
T122/My \
- “Tya4/My
T = T . _/2M_ | (9)
126/ “x |
"T3467 %My |
we may introduce a simpler Matrix M and rewrite equation (8)
as:
MS + T =0 (8a)
where now exhibit M explicitly as:
3 3 3 300N
/" Sxa Sxb Sxc Sxd \
s.__s 2 S_. S 2 s._S 2 S. S 2
= xa"ya "xb"yb xc yc ~“xd vyd (10)
2 2 2 2 !
Seadxa Sxb%%b  Sxcfxe xa%xa !
\ /
' 2 2 2 2 !
\\\Syadxa Sybdxb Sycdxc Syddxd !
and label the submatrices as follows:
M., M..U
M = 11 "'12 (10a)
My1 MppU
where the matrix U, given by:
0 l\
U = \ (11)
Lo
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functions simply to interchange the columns of the matrix that
multiplies it. With this definition, if the second stage of
the beam were symmetric, so that the two doublets were mirror
images of each other, we would have Mll = M12'
Now if the matrix M is non-singular a solution will exist.
Roughly, we may say that if the determinant of M is large,
the resulting sextupole strengths will be small. Consider
first the situation which would occur if the momentum recom-
bination were done entirely in the second stage. Then we

would have dxc = d = 0 and therefore M = 0. This would

xd
give us det (M) = -det(M

22

12) det (M,,), so by examining the

structure of the submatrices we can gain understanding of
the entire problem.
From the locations of the principal planes we see that:

sxa < be
®ya 7 Syb (12)
Sxd < ch

syd 7 Syc
Examination of the coupling terms shows that sextupoles b and
c will couple most strongly to T122 and T126 while sextupoles
a and 4 couple more strongly to T144 and T346' In essence
what we are doing is first to correct T126 and T346 with sextu-
poles b and a respectively. Then we correct the resultant T122
and T144 terms with sextupoles c¢ and d respectively. Examining
the determinants of the submatrices and referring to equations

(12) we find:



_.9..
2 2 2 2
—det(Mlz) = chsxd(sxc syd - syc sxd)
2 2 2 2
det (My) = dxadxb(sXa syb - sya sxb)

If we now define the two component vectors Tl

TM-374

2254 .000
> 0 (13)
> 0
and Tz

as giving the upper and lower (geometric and chromatic) parts of

T and S. and S, as:

1 2

{S \ de\

al
S, = | S, =
ksbf 2 ksc}

H

i
!

(14)

As explained in Section II, the components of Tl will be zero

80 we arrive at the solution:

— -1z
Sp = "My T,

s. = -M.. TM._s

2 12 1171

Now, of course, momentum recombination is not

(15)

all accomplished

in the second stage and the conditions dXc = 0 and dX = ( cannot

d

simultaneously be true. However if we adjust the field lens to

place the momentum crossover in the region of sextupole c, then

the situation should not differ too greatly from the previous

case and solution should still be possible. We must now

solve the simultaneous equations:

Mllsl + Mlzs2 =0

My18) + Myy8, = -1,

We define a new two-component vector X as:

X = Mllsl .

(16)

(17)

The arguments used above to show M12 to be non-singular

apply also to M11 and from the first of equations (16) we get:
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s, =M, . Ix (18)
1 11
_ -1
82 = M12 X
Substituting into the second of equations (16) gives:
-1 -1 =
(May1Myp 7 = MyoMyy IX = Ty (19)

Each of the submatrices Mll' M

and, for example, we have:

127 M21, and M22 is factorizable

=
!

11~ 2 21 % (20)

The first matrix on the right side is the same in each

equation so that in equation (19) we have:

}dxa _ dxd 0
! Sxa Sxd
-1 -1 _
MarMip 7~ MMy T S a a
xb XC
0 s, s__
xb Xc
Since Syb = Sxet the lower right term is (de - dxc)/sxb’

indicating that here, just as for the two sextupole case, only
the difference in the magnitude of the dispersion ray at the
two points is important. Also by setting the momentum crossover

point at sextupole ¢, we see that dx will be negative. Thus

d
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we are insured that both terms are non-zero, and a solution is
indeed possible. Numerical values were once again obtained
with the program TRANSPORT. For sextupoles with dimensions as

before, we get pole tip fields as shown:

Sextupole Pole Tip Field
S, -3.053 kg
Sy, 7.203 kg
S, -6.829 kg
S3 2.750 kg

V. Higher Order Effects

Both the two- and the four-sextupole solutions work perfectly
to second order. The obvious question, of course, is the influence
of higher order effects. Such effects were examined with the use
of the program TURTLE,8 and the resulting histograms are shown
in Figures 4-17. Both horizontal and vertical planes are shown
at both second and third foci. The solutions described minimize
the second order terms at the second focus. The effect on the beam
spot at the third focus is of interest since that is the
position at the final target. All runs were made using the
recombined mode of the beam as adapted to the needs of experiment
no. 96.

In Figure 4 are shown respectively the vertical and
horizontal beam profiles at the second focus, using the central
design momentum and no sextupoles. The horizontal and vertical

spots respectively at the third focus for the same beam configura-

tion are shown in Figure 5. These profiles represent essentially
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the first order beam spot. The aim of introducing correcting
elements is to make the off-momentum profiles appear essentially
the same.

In Figures 6 and 7 are shown the same set of profiles for
a momentum one-half percent above the design central momentum.
Figures 8 and 9 are the same for a momentum 1% above the design
central momentum. All cases are with no sextupoles. As we get
away from the central momentum all profiles begin to broaden
due to chromatic aberration. As explained in Section II, the
broadening in the vertical plane is substantially less than in
the horizontal plane.

In Figures 10-15 we see repeated the same set of profiles,
but with the two sextupole solution. We are correcting for
chromatic aberration on the horizontal plane at the second
focus. As can be seen, the horizontal profile at the second
focus is now essentially the same for all momenta. A tail,
due to higher order effects, appears, even in the on-momentum
profile, but is negligible. In the horizontal plane at the
third focus the chromatic aberration is greatly reduced. Some
deterioration of the beam profile in the vertical plane at
both foci is observed. However, if we examine the coupling
terms of the sextupoles to the vertical aberrations, we discover
that, with the beam geometry used, they are much smaller than
those for the horizontal aberrations. Therefore the loss in
the vertical plane is not nearly as great as the gain in the

horizontal.
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The profiles for the four sextupole solution are shown
in Figures 16 and 17 for only the central momentum. The
higher order terms due to coupling of sextupoles produce a
substantial deterioration of the horizontal beam spot, at
both second and third foci. This deterioration is, for a
large fraction of the momentum band, at least as great as
the effect being corrected. It cannot therefore be used as
a practical solution. The conclusion is that, for this beam,
one must be satisfied correcting in only the horizontal

Plane and accepting a small deterioration in the vertical.
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Figure 1. Doublet focusing point to parallel. The horizontally
defocusing quadrupole is nearer the focus. Principal
planes and -sine-like rays are shown in the horizontal
(x). and vertical (y) planes.
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Figure 2. A section of beam line M6 omitting bendino magnets.
Principal planes are shown for each doublet. Sine-
like rays in both planes are also included.
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Figure 3. Second stage of beam line M6. Positions of four

sextupoles a, b, ¢, and d are shown. The dispersion
ray dx is drawn in.
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€.042 To c.e52 310 XXXNXXXLXXXK LR XXX ALAXN AKX AKX XK XK AR KKLA K AKX AN XK XXX XAXK X
¢.253 10 N L 297 XXX F XX XXXXXAKXXXKXIOOOXK KA XA LXK XXX XXX XA KK A XXX AKX KX
.48 1In *.27?7 284 FXXXNNEXXAA XXX EXKX XXX XXX XXX KKAK AKX XY XK XXX
e.r72 72 FEAT] 121 XXAXKEXXXXXXX XXX X XXX RXXKX XK
P.283 To 2,878 ¢
B.e9% T2 2,178 2
g.172 ¥n r.112 [
2.11¢ ¥n f.1°2 a
r.12¢ Tn 7,132 2
£.132 Tn 2.148 4
€.34¢ 19 2,157 2
2.152 19 2,142 2
F.188 Tn 2.172 e
e.37¢ 10 o132 3
2.:82 T2 2.19¢ -]
2.192 7O 0.2'8 ]
GREATER ThAN 2,270 2

NO 3 CF X 1ty Cx 1470.202 FT FROM THE TARGET

THE FOLLOWING 15 A HISTOGRAM OF Y FOR . 5£30 RAYS (l‘l)
ITERVAL SCALE FACTOR: 1@@ X'S EQUAL 521 RAYS
LESS THAN -2.279 [}
-2.278 TO -2,192 [
-f.192 11 -7.132 b
~2.138 Tn 2,170 ]
“2.177 10 -7,152 [}
~@.168 19 -2,152 a
~2.15¢ 10 -2,140 P
~€.142 Tg  -2,132 2
-£.132 Tn -74122 a
“f.122 Tn ~2.118 ]
“P.112 T2 =2.1'¢ 2
-g.128 10 -2,008 (]
~g.092 15 =2.243 2]
-2.254 1n [
~2.772 19 T4 XXAXXXXXNXXXEX
-rt.253 T 243 XOCOOO0CONNX XK XXX XX XXX X X XXX XXX RXX XX XXX XXX XN XX
-&.058 Tn 354 XXX XXX XXX KGO XA XX XXX XY LY AKX XX XA AKX XXX XKY XA XXX XXX XXX XXX
-@.742 TQ 3G XXXXXOOOK XY OOCX XXX XK XXX XXX XXX XXX XXX XXX XXX
~2.432 To 452 XXUXXXTXXEXKXXXXXRCY XN ALY XA RKAXCKAK XXX KA X KK L LAY HOUX X IXX KT XA XKAXXAK XXX XXX XXX NKKX
~P.p20 19 s21 XXXXXCHUKXXCEXEAXXXIXKE A XXX LKK OO XXX T XX AXEKX KA K ROKK A XA A XK XXKAK KA XK A KXXKXXKXX XXX XXKK KX XKK
-C.p12 1 469 XEXXXXXONCHXX KA XXX XXX XNOCOHAXKHEXKAXK XXX A XX KKK AKX XKL A RKKE KX KK Y KR KKK XKL
-2.72¢ 15 439 XXX ARXRARXY XK EY KXXXERRAXXHX LKA R LXAKE L KRIX AN L XXX LXK KA RR AKX KRR XK XK LA AXARR KR AARXKX XK XK
?.712 Ta 494 XXX XXX XXX LXK LX AKX LKA XXX XX KX AKX XXX XA KA XKK XA XLLX A A XXX KKK AKX KK XXX KX K
€.222 19 429 OOOXXXXXOOOONOOCINXX XXX XXX XXKKCKXEXXX XXX X XXX XXEXXXXXXEXK AKX AXX XX KKK KKK
¢.732 T2 397 0O0XOOOOXXOEXX XXX K XXX XXX XXXX XXX XXX X EXX ALK XA AE XX XA XXX XXX XXX AKX
£.042 70 396 XXXNNOUXXAXXXAXXXXKHXLLXA XXX AXYNAXHXKAAXAAH XK XKK XA XKL AXAXX KKK XA XK KK KKK RAXKAAK
.52 19 a,0s2 234 OOOOOXXXXXXKX XXX XXX XXX KX KAXHK XXX XXK KX
2,062 To e.u72 79 RAXXXXXAXXXXXXX .
7.a70 Th 0.73¢ 4
T.v82 1n 2,032 2
e.z92 T2 2,107 ?
.13 T A.1190 ¢
F.113 10 2,122 a
£.122 T3 72,132 ¢
£.137 19 7,140 2
¢.140 Ta No1oR 3
F.150 Tn 2,142 4
£.160 Y0 3.173 !
f.172 11 2.129 a
F.18% T 7,170 2
€192 11 2,22 2

GREATER ThaX 2,222

ND 4 OF Y 1N CM 1477,84@ FT FROM THE TARGET

Figure 5. Beam profiles at the third focus in the horizontal and
vertical planes respectively. No sextupoles are included
and the momentum is the central design value.



THE FOLLOMING 1S A H]STOGRAM OF

INTER. AL
LESS THA" @202
3,270 TN -3+190
*i1.194 7O -d.l80
~0,188 10 -d.170
~6,178 10 -delbu
~0.160 10 -84150
~0e154 10 -4.149
~y.140 10 -2e18¢
-3,134 Y0 4,120
=3.124 10 -0.113
“¢.110 10 8100
~J.104 10 R R AL
«d,494 TO  =0.084
-7 8RB0 TN - 872
-3 B78 TO  ~d.kbe
~2,868 1D - 698
=0 858 Y0 -¢.9049
-¢.d48 YO ~044d30
~6+B834 TD -d 028
~2,823 10  -2.41¢
=¢.014 1O ~h b
=2,623 10 2.41¢
¢e£13 10 ¥ed29
¢.024 10 Gande
¢,632 10 ERELY)
¢.038 10 Beo5¢
¢.052 10 LY
2.C63 10 "PL)
w.878 70 B.¢8Y
2,680 10 PITAL)
J.69¢ 10 2.1¢0
¢.102 70 d.112
¢.11e 10 ¥el20
¥.12¢ 10 Veldy
G.332 10 24140
d.14¢ 10 2.1%0
¥.156 10 B.160
V.16 10 2148
2,172 10 4.182
2.18¢ 10 d.199
0.19¢ 10 e.268
GREATER THAN $.200
Ko 1 0F

THE FOLLOWING [S A HISTOGRAM OF

INTERvAL
LESS THA- -2.4C8
2,422 10 -2.390
2,392 1O -2.3H¢
=2.38¢ 10 -2.378
~2,373 10 -2.36%
2,362 T0 =¢85
2,352 1N ~2,844
2,343 10 2,332
-2,333 10 -2.522
-2.326 TN -2,313
«2.313 TO  -2.4¢p
<2.308 TO -2.292
«2,292 10 -2.282
2,288 TN =2.279¢
=2,278 TO  -2.260
2,260 109 =2.¢%¢
-2.252 10 -2,24%
=2.24¢ 10 2,234
2,230 10 ~2.229
~2,22¢8 10 -2.21%
“2.213 0 -2.20¢
=2.200 0 -2.190
2,192 10 -2.180
-2.182 TO  -2.17¢
2,172 10 -2.160
2,168 TN -2.152
2,158 T0  -2.142
-2.143 10 -2.130
2,132 10 -2.129
=2.122 10 -2.112
2,110 TO  -2.14p
=2.108 10 =2,698
~2.092 TO  ~2.4B2
=2.88¢ TO  -2,878
2,073 TN =2,068
<2,868 TO  -2.¢50
2,850 TO  -2,u49
-2,84Q0 71O “Zed80
2,832 10 -2.02¢
«2,322 10 ~2.410
2,818 TO  -2.942
GREATER Twan =2,922
NO 2 OF X (N cM

Figure 6.

Y IN ¢M

1027,.139

19

26
37
43
b5
52
99

124

134
175
152
189
1856
175
171
169
228
233
227
2¢1
229
208
22¢
189
179
163
166
143
139
111
1v1

77

7%

34

49

33

15
11

1841.13%

no sexls . aplp « 5% (s)

-18= TM=374

SCALE FACTORI 14¢ X'S EQUAL 294 RAYS 2254.000

¥ fOR >didd RAYS

X

X

XXXAX

XRXXXX

XXNXXANXXKX

ANAXNAX XX XXX XXX LXK

XXXXXAXXXAXXY XX RKXXXXXX

AXAXXXARXXARENCX XXX XX XXX LXK N AKX

AXAXXKEXAXXRXAL X XXX KRN RXXX RN K RN XXAXNX

XXXXAXXXKK XX XYXAXNKX XX AXAXKXXKXAXA XXX XX XX XX
XXXXAXKANXXXKAM XXX XXX EAANLXXK KA ANXX XXX AXKRAAXXKX,

XXUXXKXAXXX XXX R XX XXX AKRXXXXXAXXRK XK AKK XXX RRNK AKX

XXYXXXXAXKXXY XX LXKXXX XXX AXAAXK Y KXAKRRKAAXXYXA XXX KRR RN XK

XXX KKKX XX KAXALXX A XAARIXXXEIXRAY Y I XY AXXXXKEXXAXK XX AAXAKX AN KKK K

XEAXAXXXAXXAXX KK KX XN L L XA LXK EEX KT AYRAR XXX KXKRAXX R XX KX X RK R CXXX N XXX N KK AX A KNXAAXYX
EXXUARKAXRAXNIL A X LXK AR X AKX KAXX XXX XK R XX LKLY KRN LAAKX RN LK LX KRN ANR XXX XA AN XX AXXK XXX
XXX NN XXX AXXRAEXKX AL XXX LXK KX LAK XX XL LN RN XKUY K KL AK LA XRXXXKAXYKXXKKXX KA XXX XXX XN K
AXXKXRXXNANXXAXAKKNAAKKXXX XXX KEXX K AL XKL AXXLRE XL R KK KL LXK N KX K AN R A XA XXX XX ALKXAXK K
XXX KAXXXXXNXXX XK KKK XX XX XX XXAXKNR XXX KK LN XKX XKL XX KX KA REXXKXKXXXUXKKR K ENXAXXRY AKX XXX KKK XXAAK XK XX
AXXAXKERHOOXA XX FXXXLEN XX XXX XX AR XLXLN LK KX XL EX XX RN R XXX XXX KX A XX AKX AN K XX KX AR X AN
AXXXAXTXHIXRL XXX KX LK EAXKRLRXK XK RR KN A XA XXX XX KX KX LRAX XX LXK A XK RX KX KXX XXX KX XXX
AXXXRKXXH KXKAXURY XL AR AXXKKX LXK XNAXXAXAKH KA LR A RXKRKK I LR AKX RRAXLANAY KR KX AN KKK AKX AKX
XXXXKAXXEXXXRXXREXHXXE XXX E XXX XY RNX XKLL R AXXAXAKAA KKK AKX KX XXAXKXKY XX XXX XX XX XXX KX
XXXAXXXINXLKLXX AKX AN LK KLXR AR XA ANXXKXKARE XXX AR K AKX XX A XKL K XX XK KRN K KRN AX XXX XK
XXAXLXKLHAXXLXXHHRX XXX XA XXXXKX XK RKOOCX AR XXX I XX XXXX XX XXAX AKX KKK XY XXX XX

XXXXXKEXHAXKX XN KX AXXNAXXN KA AKX XE XXX KXAL AR XXX AXRKAXAXKXX XK KKK
XXXREXXAXKXXY XXX KXY AR LA XX KKK XX AKX X XA X XX KX RN KKK
XXAXYAXXXXLXRT XX AXNAAS X KR IRAXY X XRAXXX XXX XX KX XXX KX
XAXXXXXAXXFXAAXKXLEXXAEXAXAXEXAXXXAAX XXX XXKXN
AXAXRAXXAXAX AT XX AXRAXH XXX RXXR XXX XK A XKL KK N X

XXAXXXXAXXKKXKAX K XKXXXXA XXX KK

AAXXXAXAXXXXAAKLXXX

XXXXXAXXXXXXXXAXN

XEXXXRXXXXNXAX

XXXAXKX

XXXXXX

XX

FT FROM THE TARGET

X FOR S823 RAYS ((’\

SCALE FACTORI 142 X'S EGUAL 243 RAYS
XXX

XX XX

AXXAXXX

XXXXXXXXALANX

XXX XXKXXXXX XX XX

AAAKXAXAXXY AKX XXX XX

XXXAXAARAXXKALKAX AKX XY XX

AXXAXAXAKEXXERXLXAXX X LR X KXXL XXX XXX K

XXXXXXKXXXRXKAXCAXXXA XXX LK KX X XXX KX XK KX

HOOUXX XX AXKXK XX K XXX XXX X ARAAA I XA NLAXANCKAAXXXKANK
XXXXAXKXKXKKXRX XY XXX AXI XXX KX KA AAKAXKRK XK X

XXXXXRKXIXXKK XK KX AAX LXK AKX LKA KK ERTXX XXX KA XK XXX AKX XX KN
XEXKXAXXKKCXOXHAIARKYXKAKXXKKXXAN KA ALK XA XAKXKKKKKA AKX KKK XX XA AT XX
XXXXXXXAXXXXKXKAFXXKAXKXKXXAAXKXXAX AKX KKX KX X KXY KK AKX XK KX KX AKX A KK

OOOOEXXOCX XXX XXX LHEAXAKKEREXXK LA AX XU XH XA KRR LHKK K XK X AN KX AXKL KA AKX XA AKX KX
XXEXKXHAXXXAXLK N EAXK AKX KRN KA XXX KA XXX AKX AA AKX AKEAAXENK KA XKA K RX XXX XX
EAXRKXXAXKXNKXX K XK KK XEAX KX R XXX KRR AN AXKY XK XX RXAKK KA RN XXX KX KX R KX K Y AN KA XK

XXXKKEXKXXAKXXHAX AN AR KK XAXAXT XKKAXKRERLAXAAXAX RN LXK AR KY KAANAK XK AN KA KK XX

XXXXYXXAXXX KL XREKOOOXERTXKXXX T AEX KX XL XXX XA RA XA KXY AXXAX KKK KAKX XXX

XXKKKERRHKKAA XXX KX R XX LAY KAKAXAXX AKX X AKX AKAX KX RAKEKKAAK LXK XXKAKKAXK S KRKAXRXIKXKAXKXAX AKX XK LXK XK
XXXRKAXXXLXXK XK AKX XXX AKX XX XX KX LA XKXX KA X KK AL XKX KX AR XXX KK KY AKX KKK LR XXX K ALKHAX KN XXX F XXX
XXXXXKX KN XKLL R KAXRXXKAXAEKARE XK A KA KK RANAANKAAK RN KK XY XXX KKK KKXALAKK KA AKX K AKX A X RN XK AR KA XXX
XEXKXAXAXXKXLAX KX XX KU X R XXX RAXXMNX XX KRR XXX XXX XX AR K AN KR AR AL XA XKL XKAN A XXX KX XY XXX CAXARX N XN X
XXX AR AKX KINXKX AKX KX A LXK KKK LAXXEX LK RX X KKK K ALK XK KX KA AKAKY KXY XARY XK XK KX XA XXX
XXEXAHXXXXXEXKR XX KAX XXX KKK AR XXX XXX A XXX KKK XK AX AKX XK KA AKX KKXRK K AKX XX KKK AKX XXKA XXX KX
XXXKXAXKHAXKY XX XL AXXX XK XHAKXA XK XKAX KX RKKX KKK XK XK AN KEXY K XXX XXX A AL KAAKKKXKAXK AR N XXX K XX XK KX
XXXXXKXXNLXAKXKKXKXXAX KKK AKX KK XKXAXX KOO AKX KK KKK KHXX KX HAAX KX KX KX KKK XXX KKK A KKK X

XXX XXX XXX F XX A KIOK XXX XXX XKHEXX XX KX XN XXAX X XXX KKK KLY KX XXX X KKK LA KKKAXK

KOOUCEEX XXX XX X0 XXX XXX XX XXX XXX XK A XXX KX KX XXX XX KXY
AXKXKAKAXXKKKAXANKNXEAK AN AN KK AKX KHX XK XKL RKKE XK RN AXXNKL LXK XXX KX KX KK XK
XEXXXAXAXXXKAXKAKIXK AKX LA AKX X XXX XXX KR AXXA KKK AKX XKHK AKX XX
AXXRXAXAXKXKAXKK XXX KFXXKXAXKK KKK KRX XK AKX XKXK KX KKK AKX XK AKX
XRXXXNXHXXKXOXK R XXX XX XLAXXXXKAX XK A XK XK XXX KX KX

AR XURXXXXXXAXXKXKXKLE XXX XXX XXX XX

XXXXXXAAXRXAXKXKAXAXY XXX AKX XK XXKY

EAXXAXXKAXXXXKAXX XXX XXX X AXXXXX

XXXXNXRXXNXRANAXX LAY XXXXXAXXK

XAXXXXXKAXAXXXXKXAXXX

XXAXYXXAXXAXXX

XXX ANXAX

XXXXXX

XXXX

FT FROM THE TARGET

Beam profiles at the second focus in the vertical and
horizontal planes respectively. No sextupoles are
included and the momentum is one-half percent above the

central design value.



THE FOLLOWING 1S & HISTOGRAM OF

INTERVAL

LESS THAw 020
“ye209 1O -0.198
-¢.19¢ 10 -@.180
“¢elB4 TO w74
=2.178 10 L{.160
-#,153 10 ~delBg
=54154 TO ~deldy
“2.140 10 -g.180
=2,130 10 ~2.12¢
~0.12¢ 10 -0.ile
~¢e110 10 -8.1¢4g
~bei?@ TO ~dei%
“d.899 TO  ~deiBo
-2.080 10 -A.679
~4,87¢ TO  -@.86¢
cgaBb4 10 LY D]
“2, 958 10 2,044
-L 842 TO -6 032
~¢.330 10 ~3482¢
G, 820 10 =0.0l4
0,410 TO -g.d82
~.4fg 10 Bevlid
©0.019 [0 dev20
c.222 10 2.032
2,039 10 LY
&.0848 10 B,u>0
2,252 10 B.062
¢.068 10 Leb70
¢ 872 10 2e0Bo
v.698 10 0.699
6.8928 10 21y
20108 10 0,119
2,11 10 B.12¢
4129 10 deldd
£.132 10 Yl
w145 10 €elu
€158 10 Belbo
d.160 10 Bel174
¢.17¢ TO 2,186
©.18¢ 10 24190
€.19¢ 10 ‘B.232
GREATER THAN 2,209
NG 3 OF X [N CMm

1474.4692

THE FOLLOWING IS A HISTNGRAM OF

INTERvVAL

LESS THA™

~¢.272 10
~8.,192 10
«2.182 T3
34174 10
=’ 152 TO
=2.15¢ 10
“Z.144 10
*¢4132 10
~£.1208 10
-d.11C 1O
~de31C0J 1O
-J.893 10
-0.,282 10
-i.B7¢ 10

CREATER THAN

KO 4 OF

Figure 7.

A

~8.20¢

-3.190
-3+184
~d4170
~delbd
~3.1%2
~deldy
-0e189
-2e12¢
~dells
-0e163
-8.4%0
~2.888
“B678
~deidbd
PR
~uridd
-deu3s
~deddd
~R.210
EEEL]
4,33y
Yiw2
Be3d
PEYLT
249450
L1160
6.872
B8y
2099
Baily
Pe11y
¢.120
0,132
de144
Beldy
¥elby
8.17¢
Vel82
B.19¢
g.200

2200

IN ¢n

wusssmRNe &

1470,202

(1)
-19- TM-374
SCALE PACTURE 143 X'S EQUAL 1y/ RAYS 2254 . 000

AKXKYIXRAXXXXRAYXXNK S AXRXXLAK XX LK XK AKX K

X FOR oty HAYS

XXXNKAXXAXXXKXX AKX XXX XK

YXAXXXXREAN KXY XA XX XXAXNN XK

XAXXAXERK AN LAY KXXXXX XX UL XAXY XXX A

XXXANKXREXEXE XX KXY XXX XXXKX X XA XX

RN AXXXXXRML XK UAXARRY XRXXAXKXAXKXAXXAXAKKX X UK

XXX XRXAXXAXNXX XA XX XX XKL XAXAR XX XXX
XXAXXXXXRXUKS XX XXRLXY XXX LKA LXK AKX XXX AKX AXRK

XAXKXXXXXAXKY KA RXRYXKRAXTELAXRXANAXX XXX UK K ANRK X XXX XK XXX

XXXAXXHAXKN XX XXX XXX LXK AKX KLXRNRAAX XXX LA XXX XA XL AAXLXKXRRX AR Y K

AXXEKRXRXAKXX XL XX LLLARKXALXEAY XL RELIANKXHX XXX XL AXX LAY XX XX

EXXXXRAXAXAXLRX XXX KX XKLL KRR XK R KLN KA AXRX AKX RX LKA AA XXX XXX KX KA XN

XXXRKXXRKXKIXY XXXXXXXKIAXXAXLX R AKX XXAXK XX KKK KX XKEXANAXAXXXXKXXXX XY

AXKXXXXXA XXX XXX KLAXXT XAXLLLXXAXXH XXX XXX XXX X XX K EXLXLXXR XXX AXKRXAXAY XXX XK KX

XXX XXX RO X KX XX XXX KK XOXCA XXX XX XXX XX XK XY XX Y XXX XXX XXX R XX XY XN XXX KA NNK N
XXXKXZXXXXY XY XXX XS RN AU XXX BT XXX IRV XX AR KSR AKX AXXX KX KX KXY AN AKX XXX
KXXANARUXXXNLLXN X XXXXEXUXT XN XXX AN XX XXX AN AAXXKARA AKX LXX XX AXX Y X ANKK XXX XN NX
NEERARXXXXNAX A AXXE KKK KLY RAX KRR AR XX ALAXRXXXAXK XX R A RN KX KK XXX XA KV KXY XA X XXX KXXX
XHOXRXAXAXA KL XA K XXX XA XXX XX LKA XK KX KX XXX XXX T KX LXXK T LN XXX AXKXXY Ry XXX XXX R XXX KK XK XAK
XXARKARAXAXXXY XX AXK SO LARNKXLLXLAARXXXXX KX XA RN LLH KL XA LXK AKX LAY AR ALK XA XXX XXX XXX
XXXXXXXKXEXEHKXXKXXXHAXKALXXLXXXAKAAX LXK XKL ERH KA R XN XX AKAXK AN AXNX A KA X ARKX XX XXX XXX XXX KN XN
XXXXXAXRYAXRXKX A XN X AXXXXRAXLXAXAXKEX KK XHAN XX IX XX RXRX XA A XXX KKK LXK XXX K AHERXEA XXX XA XA XXX XX KXX
XXX AXXXXXKEX AL XXX LXK XRANKXKEXH AKX KA KK XXX A RN R CAHX I XXX MAX LXK XXX LKA XN AN XXX K AKX
XARAXXX KA XX KA X LAXA XX XAXXN X XAXAX XX LKA XX KA AXRNAXKKX XK AR XX XXX XXX AR XK AXNNKXX

XXXEXXXXXXK KKK A ARKX K XKXH KX XK XKL AKX ALK K XXX AXE XA XXX K AX XXX XXX XA XS XX

XXXXXXXXXHAXT XXAAXRAKKAXAFN XKL ALK LLRXXAA XKL RAXEXE AR KX R K KX KX XXX KK X

XXKAXXXXERUOCERX AN AN L XXA R XXX YLLK XNXH RN AKX X LXK KX XXX KX KA XXX KX

XXXXXXXXX XX AL XXEXLA X XXX KK LCHARNKXKLLY XX RAAX LXK LK XXX RKE XXX XA K LR RN AKX XA KKK
XRXXAXNRXAXAXAXLAXTALARK XXX R LN RHAXRKXA XK XXX A ALK LK KKAXN AKX XX AN XK KN K

XXLHXXXXXKKAX AN LXK L ARKXXRARFE XX AXALAXAAKX XA KAKRKAARKERR XXX XX KR XX K XKX KX X XA X

XXXXRUXXXKX XY XXX AXKERXXXKXAY XX XN XXX AKX RKXX RN AKX XRARX XY XXX KX XAXAK XXX X

AXXAKXXKXNANKUXX XXX X AR XXX KAXAXXY XXX A XX KKK XAKAKKKKXHAR XXX X KX X

XXXXAEXRKAXKY XX A X AN X KAXXAAXA XXX AKX XX KRN XK AXAX XXX RRXARX

XXX AAXXAXKNAXK LK EXRLAKX XXX XIRK AN LKA A RK RN X XK AKX K KX XXX

AXXKEXAREXH KXY XAA XXX CXAXXAX XN XXX XAXXE XN KX ALAX X XA
XXXRAXKAXXXRH XX XXX XX A XXX XXX LXK XXX XNXN XX XXX
XXXXXRXKXKX KN AXLXXX XX CXXXAXN XX AAXNXKXKRX AKX XK

XXXXUXXXKEAKXXXLX XXX XKXRAKXX AKX

AXXXKXXAAXXXAXNXLLX

XXXKXXAAKLXRKAY RN LAKXXX XXX

ARNXXAXRXX XXX AXX

XXXKXXEXXXXXXAXXAXXXXX XXX KKK RX XX

FT FROM TWE TARGETY

¥ FOR ©  50CA RAYS (7)

SCALE FACTOR: 107 X'S EQUAL 394 RAYS

XXX

AXXXAXXNK

AXXXXXXKRAKNXKRXAKNNX

EXXAXXX XY XN AXKXKN XX R XX

NXAXXXAXXX KK KA KXK XK XXX XXX X XXX A A XXX XXX A XXKX

XXXXAXXEXXXXAXN XXX XL XXX AXLAAXKXX XXX AKX A AKX

EAXKXXXXAXXXAXAX R XX RN LR XLRRXLAA XN XX XK KK HAX XL KA KX XAX KRN

XXXXXAXKXRXXRA AN KL XEXAACE KRN KEKY KXXAKKXY ANKXRX XX KA XK AN KA KN AXKX

XXXAXXN AXXAX XKL KA XXX KAXK XY XA LXK KR XAX AKX KX LK LXKAR XA RN LAY XXX XXX XHX

XXX ANXKXAXAXKAX AN XX AX XX AKX X RN AL XRXXKKARNKX Y KR XXX XKLL AKX XA X A AR XA KXKNY XA XXR XXX A ARL XXX XX XXX AAKA KK
XXAAX KK AAXXXY XXX AXX YKL KXX XXX XL XX KX XXX XXX XXX KKK XXX X LXK XXX KR KKK KX KU XA K XXX XX LKA XX XX KA XXX
XXXXIXAXXERXNXAAXKXRY XX XXX ALK RLLANXRKX XX L KAXT XX KX R XX KX KLY AX XXX XXX KX XK AKX XX KA XXX XX XX A
XXYXXXXXXRXXXRX A XXX KA XAXXLLX KKK LARLXXXX XXX AN KX LXK XX KA AXXIXXXA AR XX KEKA XX KK KKK XA Y XK XK AKX KKK XX
RAXXXAAXNKAXY X ANKXXNRX A AN AKX R AN ANRXKE XX AXRX R XXX AAAK R XX KRR AN AN XY KX XX XX XXX RN KA XA XXX KX
XXXXXKKAH AKX LXK KKK XY XXORAAX XX CKEREAK XXX XAXLARXKLARXKXKY AAXKAXXX KKK KN XXX N XXX KKK KX AN KKK X
AEXXXXX XX XXX XXX XXXAXXXN ALK X LN AL RRX KX LXHAX XXX AAXX RN KX XXX L XN XX KX

XXX XOOCXAAXKEXH XL XLRIKAKLLXXEXKKLAXKLX XK KXEAX R XXX XX LN XXX KXX

XXXXAXXXN AKX XAXXX XXX AKX XKLL A KAXX KX XXX XXX R XXX KXKAKX

AXXANXXXAX LY XX XEXAX XXX XKAXXAX XL LN XXX KK X AXAXXUX

XAXAXKI KX RAAX XXX AXKXT XX XAXKXX AR XXX KK XXX AN

AXXXXXAXXXF AT XX XAARXXXXXXX

XXXUXAXKXXXXAXRXXAX

XXXXXXX

XKXX

FT FROM THE TARGET

Beam profiles at the third focus in the horizontal and

vertical planes respectively. No sextupoles are included
and the momentum is one-half percent above the central
design value.



THE FOLLOAI'G 1S A WISTOGRA™ OF FOR 5878 RAYS

LESS THAN

-2.,22¢
“P.1IF
-F.180
PR
=€, 5P
-0 ,15¢
2,147
~¢.13¢
-g.122
2.1
~“g.142
~FL.r3
-P.79¢
“Pr70
~F.742
.y
-F.042
“2.r50
-2.22¢
-7 217
-Z.7"0
g.o12
C.r22
e.232
e.ra@
@52
P.Ps?
Fon72
£.037
P2
e.172
g.118
2.122
7.132
¢.142
P.152
2164
g.172
2,192
2.192

GREATER THAN

ND 1 OF

T~TERVAL
-".2°2

T0 -8.192

1n -2.199

T -a.170

T -P.thd

™ “2.180

T 2,140

T -f.142

T3 2178

A -p.11p

™M .19

Ta ~R. P92

1

hl]

0

rm

™

™

™

T

™

T

To

0

T

T

Tn

\ D]

™ A.2%a

13 3.69%

1 2102

T 2.112

10 7.122

\&! #.132

1 r.142

n #1553

m Aal102

™ A,172

70 ?,1R2

™ #.190

15 B.2°0
2.270

Y 1t O

no  sexds . Oplp + 1%

-20= T™M=374

(a)

SCALE FACTOR; 177 Y15 EQUAL 188 RAYS 2254.,000

82 XXTXNF EXRAXKAXNAHN T XXX K ONEXAXXKANXX AN KKAXXNXK

47 XXX XA XLXKXXKXX AL X XA XK
5¢ XAAXNXXXLAXKK NN A NAXAK LA XX
6% WARUAAYAYAXUXXN ALY XY XWX K XK
77 XXXXAX XY XXX XX XXX RARKAXNKANKY XXAX R
98 AXXKXXAAAANX XXX AL LXK XA X AT LA AXKXRAN XXX N
Aa AXXXXHXAXNKULHAXHAX RN LAY X RXK XXX AN KA AN KN
81 XXXXXEXNXX AN AN CRXLXX XXX L RN AKX KA H KN KX
115 XXXXAXXXOOOCXHAIXXERHUAL XXX XXX ANN F XXX AAXRXXXK XN XA XXX XXX
116 XXARRAKN XXX AN XK KXXEE XA XA X XK A AAKXN LXK AKX XN NL XA YK
122 XXX XRXNAA XY X LY XRXAAEX XN H O LXK EAXXANXAXEX R XXX NN XA KXANY
114 XAXNAARXXHXE AN AN XK XANXNAX Y AN LE AR AXAANK A XXX AXXNXNAN X Y KX
15% XXXXXXXXXXVXYX!XXV#XXiXXYYYXXXXZYYYXXXXXXXXXXXK}XXXXXXXXXXXXXXXX‘XXXXXXXXXXXXxKXX
152 XAOUHX XK RXAKRFEX OO XXX XK R XU XK AN AN LKA XXX AAX XA XXX XX NK XX
134 XAXNAXX XXX XXHXXX XX XXX LR XXX AXXXXARL XX XX ANNOAXAAYHXYN LA XAXXX KX XN XXX K
177 XXAXNE XXX LN XX AOOKNKOOOE XXX KLAXX XXX ELHXX KX AN CXXXXAAANXE XKLL XA XXX AKX KX XXX
152 XXMXXHXXXHRXAK AN ALXEALEAXEAXXAN LXK LN ALK XXX AXAKLA XX AN XAKX XKUY XA X AKX XXX A N
158 AXXXHAXX XX XXX XXX XX KOO XXX XXX XXX KX LXK XXX XXXXNL A XXX LA AN AKX
158 XXXRANXCH Y XXX RO XXX OO XXX AN XX KK XK KOO XK RO KOO XXX XXX KX XK
167 XA LEAK XOAXLLKTXAXKAX A A RF LXK AKXAKA KKK XK AKX XXXXKXAXEXUE XXX XK KX XXX XXX AKX AXNLAKNXKXXK YR
164 XXRHOOXNE XXX XX F XXX AN LA XAXUKKXNLE LYK AR XX EXN AKX XA KXY KA KA XA EXKHX XXX XXX KX XXX

188 XXXXXXOOOOOCXXY XA LR LA RXCEXYR XXX XAF XXKOCIXEX XX Y AKX LXK K KA XXX KA KN LAY RAXXAK KA AN X

j44 XXXXXXAXNAXAX KK AN L EAAX LKA N LKA HOAA XK AKK AT XX XK AN AR XXX XN AX AN XX XXX K
172 AXEXXHKNERK O XXY XN LA XY XXX AXKYXI AR WX XK XXX XXX XA XXX XXX XXX XA AXXNXAAXXK

iA7 XAXXXXXEXEXXAN LR SKXX KX AN LXXAYKANAXK KX XA AR KL AR XL EXAX MK KA XY XXM LK LA XX LA XXX XXX KX X

168 SOOCEEXOXCOOOON XL XK XX KOEOCOXX KRN XXX XXX XXX LA XXX X XXAK LA XK XXKKA XXX XXX KKK KX XXX K
151 XXX KXNEXN LK ALK KK XXAX AKX XXX EXOH XA XK AL XXX N AKX XA KE XXX XA XXX XK XK
152 XXX XRHNY X EAXXN XX ALK XHA XYY XAY X OO KNI XXX XXX NX LXK ALK A XXX KKK
15% XXAXKF HRAX XXX LARXEREXYXXKRX YL XA KKK XXX AT XX LKIOOOARAARKX AR KX XXX XK R KN,
147 OO0 XXX OOOXOOOOOOOLXONX XXX XY XOO0OCAXOOXY OO XXX XX KX XXX XK XXX XX
144 XXOOOCOEXXX XXX XXLLCOEXLX XXX XKEX XLXX XX XK AKX OO0 XXX XXX AK

131 YOROXXXAXXKXAXALXEKXHXENH XL XK XLRN XXX XXX XX KA XXX IX AN YK XXX

114 OO0 X0 AN X XXX XXX XXX XXX AKX XXX XX HK KA N XXX
1@y XXXXEH XXX XX AL AL XYNXAAXLEEHENLXA XXX A XXX XXX

ay ENXAXXEXEXXN AN (A XX LK YY XXX KA N LA X XXX XXX

g2 XXX XOOCOEXX XKUY XXX L XA LXYXLLAXXKKAAANNXAXK

74 XXXXXXAXAKKXXXKXAXXXAX KA I AAXKY AN XK X

B XXXXHKAXKKAXX XXX XXX LKA AKX A XX KXA KKK X

66 XXAXAXCXAXKRAXEXAX UK YA XAXXR XXX

34 EAXAXAXXAXXXXXEAXX

43 AAXXAXRXXX XXX RAXXAXAAKRN

123 XXXXXXXXRAAXXKAAXAXAKXAXKN XXX AKX KX XXX AXXK KR KX AKX XXX

1227.,139 FY FROM THE TARGETY

THE FOLLONING IS A HISTOGRAx OF X FOR 5203 RAYS

LESS THam

-4,67¢
-4,592
~4.53¢
-4.57¢
4,542
~8,55%
~-4,542
-4,532
-4.,527
-4,810
-2 ,%20
-4,492
~4.4A8
-6.472
-4.,8802
-4,432
-4,447
4,437
-4,420
-4,a1¢
~4.,8292
-4,.302
-4,398
-4,372
-4 ,267
4,252
-4,3497
-4.332
-4,32¢
-4,310
-4,2¢
~4.2%¢
-4,78¢
4,772
~4.,262
4,250
-4,240
~4,230
~4,228
4,210

GREATER THAN

INTERYAL
-4.622
To -4.592
Tn  -4.5Rp
™ -4,579
T ~4,5%3
T -4,552
Tn -4,547
T -4,532
™ -4,522
1 -4.51%
T -4,57¢
n -4,492
10 -4,452
TO  -4.472
™ -4,462
T -4,452
™ -4,442
T -4,432
T1 ~4.422
17 4,417
T -4 .47
T -4.392
Tn ~4,3R2
To. -4,37¢
in ~4,352
" -4.,352
7Y =4,.342
Tn -4,332
™ ~4.322
To -4,310
10 -4,372
™ -4,2%2
T -4,2R8
Th -4,277
Tn  -4,2A7
T2 -4,2%¢
10 -4,242
T0 -4,230
Tn -4.222
™ -4,210
10 -4,29¢
~4,200
X IN CM

NO 2 OF

Figure 8.

SCALE FACTOR: 1d7 X's EgQuaL 766 RAYS
351 XXEXARAXKXXAAXKXAXAAXNCLLKXXXKK XXX KXX KX XK XX

77 XXXXXXXAXK

73 XAAXXX KXY

(13} XXAXXNKX

77 XXXXXXAXXK

45 XXXXXXXXKXX

77 XAAXX LXK AN

93 KXNANX K XXX XX

99 XALXAXXXANKX

99 AXNXXAXXXX KX

a7 YXXXAN AN VXX

39 XXXANN K XXX X

C1d AANAXAXXXXX

95 XXXXXXXXXXXX
182 XXXXXXLXXXXXX
87 EXXAAXXXAAX

111 XXXXAAA XN X KXAX
128 XXXXXXTXAXXK KX
2 YYXX XX (XYY
11 XXXXUX LXXXXKN
Q7 LXXXXXAXXXXX
114 EXAXNXAXXX XXX
18 XXXEXXXXN N NANXX
116 XXXXAAXXXAXXNXNX
172 XAXRAXLANXAAX
114 XXXKXXLXAXAXXX
124 XXXXXANXYXHAXANXX
132 XXXXALXXXY XX XX XXX
1727 XXXXAXAXLXXXYX
129 XUXXLXX N X XYNX
143 XXXAXAXXN X XXX
114 XAXXXXXX X XXX X
123 XXXXXXKXYXKXX
ER YXXXNX XX ¥ XX

99 XXAXXA KXY XUX

96 EANAYXX XY XXX

84 XEXXOWARXANX

77 XXX XXX XXX
101 XXXXXH AN Y XXX
96 XAXXLNX XN XXX

89 XXXAXXLXYX

7686 XAXKOCOOCOOK K ROOCOOX XXX XK XXX XXX XXX KKRKXRXR XXX LEX KK KKR AR AKX KRR ERRAARAKAKK AR KX KXKKAX AR KKK

1041.139 FT FROM THE TARGET : .

Beam profiles at the second focus in the vertical and

horizontal planes respectively. No sextupoles are
included and the momentum is one percent above the
central design value.
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THE FOLLOWING 1S A HISTDGRA- OF X FOR 5040 RAYS

INTERY AL SCALE FACYOR: 172 x'S €3UAL 1732 RaAYS 2254 . 000
LESS THAN ~@.2¢0 1032 OO0 KX OO XX KX KX XROOO KK KRR XX ER KR KKK AKX KKK KR KXKKEKAE AKX XKKXKR AR A KAAAK XA AAR
“g.27e¢ 1n ~2,190 73 XXXXXNX
-2.19@ 0 .a,188 64 XXXANX
-¢.1R¢ In ~#.178 67 XXXXEX
“fa172 . To =Ae152 &n XAXXAXAX
“F, 162 Tn “Fo1nn 73 XXXAARYX
0,152 T0 4,143 TR XXXXXXRK
“F.e142 T -r.130 7H XXAXAXK
=2.132 T -p,122 8 XXAXXAX
«?,120 11 -%.112 85 XANAX XX
=.110 Tn ~A.100 R4 XXXXXKXX
-7.12¢ 1n -p.090 93 XXXXXXXXX
.79 TN -3,002 " XAXXXXANX
-¢.7RR Tn 2,072 182 ARXAX XXX
=¢.27¢ Yo -2.C50 94 XXXXA XXX
-F.2A2 Tn  -q,05Q 75 XXAXXXX
G052 Tn P00 11 AAAXNXAXX
~¢.742 T ~FJ 832 81 XXRXXAXX
“2.232 1A -p,020 85 XXXXXAXXX
-2.g28 10 -p,219 99 NAXYYXNYY
“2.219 17 -p.2"@ 8 XXXHAXXNX
=P, 270 Tn 2.818 A YAXXXXX
g.21B TN 2.822 83 XXXXXAXX
g.222 n g2 A XXAXNKX
.732 11 2.248 87 XXXXXKX
¢.742 T0 ?.052 73 XXNNAXX
?.752 1n 2,067 63 XXXXXX
e.260 1In 2,872 23 AXXEXANAY
.78 10 2,000 91 XXXAK AKX
P.7AC 10 f.R30 81 XXXXXXX
g.7298 TN #,17°2 87 XXXXXKX
P.172 In f.112 a7 XXXXXXX
€.110 T0 2,122 4c XXXAX K
?.422 In 2,132 an 13243741
7.133 T a.1e2 59 XX XX
7,14 TR 7.152 74 XAXXYAX
e.1%2 TC 2.160 59 XAAXK
P.167% 10 r.170 93 XXAXXXXAXX
Pe172 T 2,182 7% XXXXAXX
7.19¢ 10 2,197 i XXAXXX
f.492 10 2.278 74 133934
GREATER THAN 2,222 726 XXXXXXXXXXXAXXXXXXXAXXEXXXHXXKXNXKRAAXXHAKXKXXXXKXXKKXXXXKAKX KKK KK KX

NO 3 OF X IV CH 1472.222 FT FROM THE TARGET

(12)

THE FOLLOWING 15 A HISTOGRAM OF Y FOR 5870 RAYS

14TERv AL SCALE FACTOR: 127 X'S EQUAL 237 RAYS
LESS THANM -0.,272 9
-g.222 T0 -2.1792 B
«“2.132 1n ~-2.182 ?
~f,18C Tn ~p,172 12 XXX%
=£.178 15 -7.152 2?2 XXXAXXAAY
-f.167 Tn -2.15¢2 34 XUXAXKAAXKHXAX
-2.15& 10 -2.142 51 XXAXXEXXXXXXY X XALXKXAK
-£.142 11 -2,130 63 XXLHAXXXAXAXXK XXX KXAXAXAXNX
~2.132 19 -2,422 95 AXAUXLKAXNE KA AN UXE XXX XAXEUX AKX XX XX KN
~2.12% ¥p  -2,119 118 WXL X XXOOONDOOOCOOOOOEXOO OO R X XA AN
=7.112 10 -2,1°7 124 XOOXKXAXNAXNX XL X LN LXXXXKXAX K XCLY XK XE XXX ALY KXY XXX
“£.122 Tn -p,g32 134 YAXX LA AXAAAXT XX LXK AXAXXFKAXXKAN KNI XMKX XX KAXKKAKKAK
“F 293 In -r.0Ae 162 XXX XX RXEXKAXR X CHXX LXK XXX EX AN AKX AXXEZXAEARXX XXX XK AXKHKAX
“2.082 Tn -2,072 217 XXXXKEXXYNAXXX XN XXX XHXXY XY XX XN XX XKY XX AKX T LK XA XX XXX XX AKX X AN
“F.272 To  -1.0h8 193 XXXXXKXXXXALAX KX LXK LXK NE XXX ALY XXX XXX KA AU HXEX XXX XKL UK XK AKX XX XK KX
“R.060 TO -p @57 225 XXUXKKCX XX XXS X O H LU XAXKA KX H XXX XXX IR AKX EA ALY AXNTXHNNAKAARKLXHXLXNAXXKAXNAXAX KKK X
2,252 Tn -2.P4R 227 XXX NN A A XRLHCCXKAUXXER A CLRXCAXE R XXX AR XXV XLAXRRRRX XXX XX XXX XX RIXRX AR XKARXY XK AKX R
-2.048 T -n,030 234 XXUXXHEXF R OEAXY XA XXX X XX KK XKYAXKXLL LXK ALK HXHLX LA KKK LY XA XK XXX XXX K LXN XY XX
-f.238 10 .00 231 XXXXXNNAXXKALXXXXAHCAXXY XXX K X KLU XX LKA XK AKX XX XXX AKX AN L XRXK XK AKX AKX KEXKARAXX XXX KK
-0 p22 TN -p.010 - 237 XXX AN A XXX LXK XI XX XXX K AUXXH XXX X EKXH XXX KX HXK AR XXX XXX XXX AKX KXC XXX AL AKX KX
“C.210 TN -p,072 224 XOOCNOOOOOOOCEXY XXX X XXX XXX XXX XXX XXX XX AN AN XXX AXX Y XF XXX XX KAAK LXK KA LA ANIXX KX XN A XXX
P .0 T e.212 221 XXXXXXXXKXXXAN Y XN K XX LK ACEXAXK XXX XARX KX AKX XY XXAXXY FXAYXNXXAELXNAAXXAXF X LAXXARAY YA NXKX
Z.¢10 T2 a.229 .71 FXNXX XX XY N XN XXX KX A M AHAY XX AT XAAX KXY ARAXIX AN AN XXX KXY XXX XK AKX ALK AA XX AX XXX
R.r28 10 f.A30 214 XXXAYAAUXXNY XN AT XXX ALY Y YAX X KN AN XN KA AEAN S XA KR XY XX KK AKX XXX XANK XX XXX
¢.e30 Tn @40 214 XXXXKXKXAXKXEN XX XS LXK XNOOKK KL K CERK XY XK XXX LUNH XN XX XX K AAX L XXX XXX XXXA XKL XX AKX X KKK
C.c47 70 c.e50 214 XXAXXX XXX XXX XAK LK LXK AKX XA XX XA KX XXX XX AN K AXXEAEXXK XXX LXK XK AXK KK ANA XK X KKK
2.052 Tn 2. 0602 194 XXX AXR XA KXY AR Y XXX ARK XY LYY AXAX KX E XXX RH K AXANNCX XXX XXX XXX XXX KA XXX
68T e.0e 177 XXXOEXEXXX XXX XXX XCHX TN X XXX KX KX XN XXX KX AN XN KA AKX XA KK XK
c.e?8 10 2,290 182 XXX K LXK X XN EXY X KX XX LA XXX KOO AXX XXX KK XXX KKK XX
Q.08¢ T ®,270 164 YOOV UY X XY XXX XXX XXX XL XK XK XN LR AN XXKYK XXX XXX XXX KX
e.092 1n 2102 143 XXXXHNKXIHXXHN XY XXCXANANLX XXX XXX KKK XA N AKX KX XX
€.149 Tn 2.110 137 XXXX XXX XXKXAXNYXAXAXXXAXE XK XXX XXLNCX AKX KKK KX LXK KX
2.112 12 2.1°20 121 XXX LXEXXRAKXK LT ANX XXX NXAKNEA K UX AKX AKX RN XN
2.120 14 @.130 1728 XXOONXXXXXAXXXAXXEXAXXXA XXX XK A XX XX KXXKXKK
¢.132 5 n,140 61 XXXAXXXKEXAXKXXHAXXXKX XX A
¢.142 In f.150 57 XAXXXXXXXXXXKXAXXHXXXKKXX
£.452 Y0 L1608 22 XXUXYXN XX
F.162 10 7,170 . 22 XXXXXXKXX
Par72 10 ¢.182 6 XX
F.184 t0 ¢.199 ?
?.192 To r.278 ?
GREATER THAN B.220 4

NO 4 OF Y IN €M 1472.028 FT FROM THE TARGET

Figure 9. Beam profiles at the third focus in the horizontal and
vertical planes respectively. No sextupoles are included
and the momentum is one percent above the central design
value.



THE FOLLD4ING IS A #ISTACRAM OF

TRV AL
LESS THaY -2.,228
-2.272 70 -2.192
~2.192 Tn -0.188
-¢.182 19 -R.172
=F.17¢ 10 =P k62
“F.16C D ~7,158
~E.15%¢ T1n -,142
“¢.148 10 ~2,132
-?.1352 Tn -9.122
~2.12¢ To -g.112
-¢.119 10 -%,178
-%.128 TN -g.0%e
=2.292 T3 -p AR
~0.282 Th -g,372

=X .72 10
-0.r63 T
L7980 18
~Z.742 19
“C.030 To
=f .27 10
=¢.019 TO
~F.p"0 Tn
c.r012 T2
v.r2¢ 719
¢.230 10
7.740 Y0
£.450 1In
C.06C To
078 10
T.082 190
F.792 Y0
T.12¢ 10
£.110 10
£.12¢ 10
F.2302 T
rF.142
£.15€¢ ™9
2.162 1o
€.172 T2
r.318¢ Tn
£.192 10

GREATER THAN

NO 1 OF

THE FOLLOYING 1S A HISTOGRA™ OF

INTERVAL
LESS THAN -p,2%2
~2.220 T0 ~P.192
-£.190 Y0 -2,188
-€.182 10 -2,17%
~Z.17¢ 10 -2,162
~P.162 10 -2,152
~2.15%% T -2,142
-C.142 Tn -34132
~£.,137 10 2,122
~0.122 70 -R.110
-7.1106 T -7.1"0
-~£.17¢ 70 -¢,e92
“¢.292 19 -g.e%2
-2.732 17 -p,e78
=2.572 To -n.060
252 TN 2,852
-Z.752 T2 -2.e%¢
-g.742 To -2,23¢
-2.>30 110 -2.82
~0.228 10 -p.012
~P.210 TN -3,070
~P.7%€¢ 19 2.012
C.12 70 5,220
€.720 Y0 2,232
P.73) TO 2,842
.242 Tn 9,258
£.25¢ 19 9,062
2.082 10 2.079
¢.270 To 7.Rr2
032 T0 a.090
@.292 Tn e,1¢2
€.122 10 o112
e.112 Tn P.120
212 TO 2.132
r.132 T0 Feld?
£.142 T0 7,158
€.152 1g g.162
2,162 YO 2.172
.172 10 7,162
€.2182 10 2.19%92
£.199 1o @.2¢C
GREATER THaN g.2ve
NO 2 OF X 1N CM
.
Figure. 10.
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275
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352
247
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348k
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395
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Y FOR 5928 RAYS

2 sexls - Qpfp s
-374

2254.000

_22_

SCALE FACTOR: 182 Xt$ EQuUaL 318 RAYS

H

AXXXAXXXAXKKHX XX

XXX XEXAKXX XXX X LXK XXX AXXX KXY XXX KK

XXX AXXXAXXXLXAK IR KX K XXX XUN LY YRR A XXX XY AKX KX

XXXXXAXAX XX NEKHA XKL X AL XXAXX AN KX XOOE XXX ALK AKX XRX KX AR XA KE XA AXX KR XX

XEXRXXXXAXYXXUXKKX XX LKL XAX Y XXX XXX LA XXX Y XX CRXAXREXR XA AN XY XXX LK XXXX XN AXKX
XXXAAXKXAXXUXK XXX AXRXXXHAXXKXS XKL EXEXARA AKX KRR RAY XXX KU XXX XX AN XA X

XXXNAXXLALL XK XX XA AXXAKLANXXNX X ANKNYARAEA XXX XXX XY XXX XXX XXX (XXX AR KA RNX

XY XXXKXAXKLLLRXKXI XY XA AKX KX TLX KN AX KKK KL AKX LAY XXX XKL A XKL R AKX XA AN XA XXXXX XN
XXAXXXOOOOCEXRXY XX XXX XXX XXX XXX XEXEXXCKHE KA A K XA X AN R XA AKX AKX A KK
XXXKXY XXAXLXXAAY XX KX AKLLARXXXKKT KA H XA ALK LXK LK LAXXX L LAAXXEKARXAX XKL XXX KX AAA XK XN AKX K
XAXKAAXXAXK XY F A AKX XLAXXXX XL KA XXX AKX KX AN LA XX KX AN LA LEXAN XXX AN XXX XX XXX XXX YN XY
XXXN XXX XNAN A XXX XXX XX HX XL XXX LR KL XRHKT XA XOOXARX LXK X XAXXNK XXX XXX N XX

XXXXXE XX LA AN Y YL XXX AU XKAXXY LK CKAX S XX AR R R AR L HE LY VRO TR XL X KK KE AKX XNAAXX XX
AXXXLXXUKXXEXRXXXRAX KXAXXY Y XKL AN KL XARNNX XK LR XA XA LR LN EXAK AN EAXKY XX KKK AKX XY RE XX Y XK KX
XOOOOCEXXXOENAX K X KXOOOOCEXXXXR XXX XXX KX XXX KK AKXL KX AAAX KX KX XK KX AN KX KA RAXX KKK AR KRR H XXX
XEXAXA XAXKAXAXXE XXX KX AXXHEKXRA KL EAAXXXX AKX AN KX XXXFRLXAKHEXAK Y XA XX XK XXX

1383233333353 2000300330t a ettt st et Fi it it s eis+34533333344

XXAXXAXXNKXKI XKL RN LAY X X XXX AR A KRN X XXX KKK KR KXU XXX XK KX
XREXARXEXXXXLXAXXY AXXXXXX XXX XX LXK AL YRIXLCXXXXXAAXXXXXKXX XN A XXX XN X

HOOOCKXXXKX XX L XY XX AXX XXX EAAAXLAXEXX XXX AKX LKXX KX XA

XXX XUXX XN AKX KKKKXXAXKKLRXXX AN

XXXXXXXKXXXX XX XX XXX

FROM THE TARGET

O

5220 RAYS

X FOR
SCALE FACTOR: 100 X'S EQUAL 492 RAYS
X .
x
XXX
XXXX XXX

XXXXCXXXXKKAXN XX

XXXHXXLAXKIXKAXA AN KXXXKA XXX K

XXX NI X IXXKAKX XX XXXXK KX X KKK KKK
XXXRAAKNAKXKAXXALY XY XAXAYXAKK XY XXLAXK AKX AKX KK LXK XK
XXXKXXXARXXXKAKAKLARLAX XN XK LKA LA KEXXIKKAXK LA I XXX AKX AKX KA XA EK

XAXARARXSX LS XY XAY I RXXA XY AKX LXK XK XN XK AKX KA XA HL RN KX A E XX XAE XXX XL XA AKX
XXOOOOAXXXXXXKXXXAXXX LXK EX XA XKAIXXKIXX KX AKAXK KA AT XK KX A XX AR XAXXX X KA XXX XK KAKAXKK
XIOCEXNAE AXXALKXAX AXX LXK EXXKKOAXAXRIAX KX KAXY XK AN KL KKK AN EKX KA KX XKL AKX KK XXX AKX
XEXXKXHA XXX LR XXX ALK KANTNXXHXEXAK KXY XXX LK XXX LA KKK KK A AKX XX K A XK XXX KA KT LXK KX
XXOOOOKX XXX XXX L LXK LXK AN A CKN KK XA XXX H XXX XKL XA KKK K KXY ¥ XX
XHOOOLLAYXXXXKEXXXXXLEKIOOOOOCKKLEALHXXXXXAXALEAXLKANAX LR UKL CEN LXK KA R AKX Y R XXX XK ANK KK
XXXIOOKLLLHXXLXLXFAXEX LXK XKL AAXXX XXX XXAX ALY XXX I EXXXHA XK A AKX LK HXKXLX ALK KX KA XN XX

XHXX XXX RXXXXXXXAAKLIAXXXAX XXX XKK AKX LKA RXXA XXX XAKALXIA KK KAKXKRKNKEN
XXXXXXANOUXLAXXAXKKEEXYXYK KX ALK AKX AKX AR XX XKAK XXX KK XK KK KX KXK LXK XAX KKK
XXOOCOOOONOOOOOEEXXXXCXLXXAXXX KX AXXAXAXKXXH XXX KK AKX KKK KKKA XX
XXXXXHAXYIOOOOOIXXXXXXXER XXX ALK XXX KX KA XX AR KA XK XKAKK

XXXXAXEXKAXAXAKLXK XXX XX XXX X XN KX XXX

XXXXXXKXE XX

AXXXKX

XX

FT FROM THE TARGET

Beam profiles at the second focus in the vertical and

horizontal planes respectively.

Two sextupoles are

used and the momentum is the central design value.



THE FOLLONING IS A WISTOGRAM OF X FOR 5808 RAYS

LESS tHAN

~g.222
“£.192
~f.192
-?.17¢
~2.163
=-2.152
“Q.,14¢
~.13¢
~2.12¢
~2.110
=¢.179
~P.,29d
-¢.78¢
~¢.072
~0.o0hR
-£.25¢
-g.04Q
-¢.232
~E. 020
-.u12
-r.n2e
¢.c1e

GREATER Tmal

NO 3 oF

INTERVAL
-3.2¢0
T0 -a.19%¢
To ~A,102
T -g.17@
o -a.164
T0 - -9.152
™ ~r.148
0 -%,132
I -g.122
T0  -a,119
T0 -2.102
To -0,09¢
T0 -, 282
To -c.270
™ -R. 260
1o -9,859
T0  -2.047
0 ~o.esr
T0 ~B.020
D 2,018
10 -~2.2.2
10 2.217
™" 7,822
TG ‘B.R33
19 2.84¢
10 2.859
0] 7,242
19 2.877
10 2.232
10 2.2
11 2,172
To 2.112
To 7,122
™ #.1%2
T0 2.140
TQ 2,152
10 2.152
10 2.172
19 e.1832
L] 2,192
I ?.278
2.272
X IN CM

(¥

NHERNONRWA W

144
224

MR UE OGN

-

Gs)
-23- TM-374

SCALE FACTORI 102 X0S EQUAL 398 RAYS 2254.000

XX

XXXXXX

XXXXAXXX %X X

XXXXKAKXXXHAXXNKXENK XX XXX KX XLK XA AKX

XXXAAXXXXKAXAXRLX XKL AKX XXX AKX XA ALK XK AKX NAXAKK

EXAAXKOOONRA X XXX XNAXXXXKLXCLXXN XXX KKXX XX XK XX AN XK XXX KA A

XXXKNHOEXOCOHXNREX XL XXX KX VY XX XA KK I XXAXX XXX KXXKRXCXX XA XK YK XXX AKX KXY

XXX X XX XXX XX XXX XXX XX KX XXX XXX XXX HXXEK XXX KX N AKX XXX AX Y XXX Y XAX XK
XXXXXKYXXXXX!'XXKXXXXXYXXXXKXXYXKX*XXXXXXX*XKX(XxXXXYXYYXXXXXXYXxXXXXXXXXXYXXXXYXXXXXXXXXXXXXX
XX!!XXXXXXXX\XKXIXXKXL!X!XXXX(YWXXXXXXXYXXXXXXKXXXYXXXXXXXXX‘XXXXXXXkXYYXXXXXXXX!XXXXKYXXXXXXXXXXXX
XXXAXAHXIOOOXEXFXKXXKRXX LKA K Y XXLHKOOOCHE K KXRN KA KX LXAXXCX XX XXX XXX KKXANY XK X

XXXHYHKE XK AYXEAAXXK LXK KKK KN KLY XXX XA KLY K KN KKK AXKX AKX KAKX XXX LKA XK XXX XX XXX AN KKK XA Y
XX!XXXXXYXYXXXXXXXXX(XKXXXXXXXYYXYkXXXXXXXXXYX(XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXXXXXXXXXXXXXYXXXXXXXXX
AAXLAXXXOOCXAXXXXXXF XX XXAXKOOOOCKY IR XXXAXXN AKX KLY XXX KXAX KKK AKX XL KX HKKAK AKX U AN KKK KX
XXXXAXXXRXXAXX R AH XXXXLNXXX XK AOOOAXXXXIXXX XN LKLY XIXXXOAEXAKXK LXK AKX XX AN KK XX

AXXHXX XXX XHXXOAKXX KL KXKXXHKXOOCEXXXAXXRKAA LXK AR LXK KKK XK XXX AKX XX KK X

MOCUXA XXX XXAXOOOOUKEAXX XXX XAXLHX KR LXXK XXX KK AXAKK K KX
XXXXKLAXXKXXXK XXX K LXAXXAA XXX KX AXK AKX AKX XXX KAXA XX

XAXKXXXXXKXXAXAAAXXAXX XXX XXX

XAXXXXXXXXXXXKX

XNXXXAX

XXx%

X

X

1472.282 FT FROM THE TARGET

THE FOLLOWING 1S & W[STOGRAV OF

LESS tHay

~2.228
~-¢.198
~2,182
-0.172
-C.162
-£.15@
-f.142
-f.13¢Q
-{.122
-f.110
-¢.122
-g.29@
-¢.282
“e.770
~£.762
=2.050
~€.042
-t.238
~F.22¢
~0. 12
.22
¢.212
¢.027
C.a3d
e.240
P.753
€.760
c.070
c.7282
F.r9e
€.120
?.112
¢.122
f.132
f.142
f.152
e.160
178
2,138
€.150

GREATER TxaN

RO 4 OF

INTERvAL
~2.272
T0 -g.1%2
0 -%.138
T0 “?,172
L] ~2.1631
I ~2,152
To -2.140
T -0.132
™ %127
T0 -r.112
Ta -2.100
19 -2.852
10 -g.r82
T -2.27¢2
™ ~2.6£62
13 -2.852
T -2.24@
™ -3.232
™ -F.222
1o -;.212
To -p.0"2
1o a.012
T A.82¢2
0] 2.232
T 2,240
T0 2.859
T0 ®.242
10 2,872
m @.230
1 2.€92
70 2,170
T2 2,112
10 7,122
ha) #.132
10 ?.140
] 7,158
10 2.149
10 2.17¢
10 2.182
10 8,199
10 g.270
a.220

Y IN €M

Figure 11.

PNV NNOARNIIQANY  «Q

N
2 a0
>

384
447
495
467
478
471
424
402

n
oem®
LSRCRN P

53

cEONeIRYRLR

£

1472,028

(e

Y FOR 5028 RAYS

SCALE FACTOR: 122 X'S EQUAL 493 RAYS

XXAXAXXKAUXXXXXXNAX

XXXXXAXXY XXX KIXXK LXK KON XL AKX XX KX X KA
XXXXAAXXYXXXXXRXHH XXX XXX KX AXN ALK KKK KAHX XA XHAXNAK K XXX AKX XX

XXOOOCUXX AL XXXKRAX KX XXX LCLEXAAX AN LXK AXX XXX LY XA XXNRY XXX AR XX XXX XX XX K AX
XXXXKXXXXKXAXXKHXXXXH X LXXX XX XK COCLXXXAARAKX XXX KLY XE XXX AXKEXXKNXXXX XXX XX XXX ALY XX KXY
XXXXXXXXEXXARX LK TAAX D CREAX AR KHLXEXX XXX ERX AKX YN XXX AKX KX LA AXKX XXX N Y XXY XXX XXX XXX
AOOXXXXOXNNH X XXX KKK XYL EXAXALHHOOXXHXOOXK XXX XXLY XXX XXXKALAX KX XXX XXX AAX XA XXX X
XXXXXXLXXXXRH N KKK X LA LXK AKX KKK XXX K AAAAAR R XL XX XXX KK XKAXKKKX XXX XXX XY AKX XKK KX
XXX XXX AXXY KWW XX AXLXXXNNKK KK AXARAIN XXX XXX XXX ARX AL XXX NAXKRK XXX XKL N AR XA AXT KX AXK Y
YOOXXXXXNXX XXX XL XXX XXX CE XXX EAXKNEKY N ARLAINXXAXY KX KX KA XKX KX X XXX LK XA X

OO XXX ORI X XXX XXX AAXX XXX XXX KXXXX XX XKLL LA XXX LXK XXX KX

XXRXXXNAXXXXKAXAK XXX XXX UK LXXN KKK R XK AX IR K LXK XXX XXX XK KX XXX KX

AAAXKEXLXX XXX XUX XXX XXAXXAX XK AKX XXX XXX AKX AKX KX

XXXKXXXXXXXXXX XK XX

FT FROM THE TARGETY

Beam profiles at the third focus in the horizontal and
vertical planes respectively. Two sextupoles are used

and

the momentum is the central design value.



THE FOLLOWING 15 A HISTOGRAY OF Y FOR 5643 RAYS

LESS THax

-€.22¢
.19
-~£.1886
=£.17¢
~F.160
-2.192
~F.14%
~f.132
-f.120
=211
“2.1¢9
“P.990
“g.282
“Ce27k
~C.p6@R
~E.e50
~@.a
-f.032
“€.220
~¢.e12
“g.p00
C.g
2.22¢
c.23¢
B.0402
P.a52
[ &1
2.z72
€.782
¢.292
v.127
g.112
#.122
?.132
7.142
2.154
o162
2.170
2.18@
£.19¢

GREATER TnaN

NO 1 OF

INTERVAL
24
] -3.192
T3 -2.180
i) ~%,172
1a -, 160
0 -#.150
T0 ~d.100
19 3,132
n -#2,120
T3 -2,110
T0 ~2.122
11 -£.092
12 “N.482
4 ~¥.279
] “3.B62
70 «3, 252
Ta -,040
n -@.032
ie) -¢.222
10 ~2.010
1a -5, @3
To @.212
TC 2.220
To a.232
T0 Fa.L4r
10 2.3%2
10 B.052
Tu 2,272
T0 2,292
T0 ?.992
T0 4172
Te f.112
T0 £.122
70 #.132
T0 2.142
TO B.159
10 2,182
™ 2.172
13 2,192
To 2.192
To 2.272
8.272
Y IN CM

2 ovedds L Apfp sy ()
-24- TM-374
SCALE FACTOR: 1¢2 X'S EQuAL 238 RAYS 2254 . OOO
3
9 XX
14 XXXXX

20 AXAXXXXX

29 XXXXXXXXXXXX

53 XXXXX XXX XXAANNNNRXN XX

53 XXAXLXXEXXRX XX KX A NN XX

94 XXX HAXXY XX XXOHONF XL AKX XK K XAKAX

92 XXX XXXLIUXXXN AR AL KXXAX KX A XXX NK AN

1120 000X XOOOIXXX XXX XN XY XXX XX XXX XK XXX

115 XXX XAXXX AKX AR XXX LK EXAAXA LA LYY ANXR XXX AKX

123 XX XXX XXXX KON XY XKL XX XX KAXAN X XXX XXXN A XXX AN XY

142 EXXAN AKX AR KX KK LA XXX XK XX XA R AR LXK A XA XX XXX AXY XXX

158 XXXXXXKKX X KX X LY XX HHY XN H XXX XX KA XX AXKA XX AKX KKK XXX KA XX AN KKK

17¢ UXXXRXAKLXEXIA Y XAXKKAXXNXAXAAKK RN XX KN AKKX NI XX XKK XKL AT XXX XK RAAX XL XAX

183 XXXRIOOHXI R XA K XX OCOOOCRAXXAX XX Y LHIX XN LXK XXX XKL AXAX LA XXX XX KKK
193 XXXKXF XXX XA L XHAKA XKL IRARK AT ARH KKK XX KA KOO LXXEX XK R XXX IAA LXK AKX XXX XXX XXKHN Y

228 XXVX)XXXXXXlX!X(XXXX(X‘XXXXYXXYXXKKXXXXXXXKXXXXXXX!XXXxYXXYY‘X!xKxXXKXXXXXX!KXXYXXXXXXYXXXVXXXX
23y XXXX!AXXXXKKXXXXXXXXXXXXXXXXKXXXxllthXXlXXXXXKXXX!XAXXXXXXXXXKX1XXXXXXXXX¥XXXXXXXX¥XXXXXX’XXXXX

212 XXXXHAXXNKKXOOOKXOXCA R XX HXOOOOOCE X XXX AL LK KA XA XX KL K LX XXX XXX AKX KXY N K Y X

234 XXXXXthrxxXxXXXX)XXXXKXXXXXXY(‘K)XXXXXXXXXXXXlXiXXXXXXXXXKX\XXXXXXXXXXXXX)XlXXXXXXXXXKXXY*XX!XXXXXX

219 OUY XXXXXXAXX AR EY KLY XXX KOO X XX AN XN KKK XN XXX LXK OAXKY AN XKYAXXXXAT KAXCXXXXX KXY XXX XN

235 XAXIXKXXXXXKX**YXlXK&AAXXXXXXKxXX)’XXXNXJXX(XXKXYX¥XXXXXYxXXXXXXXKX‘XXXXXXXXXK%XXXXXXXXXKXXXXXYXXX
231 XXlX!XKX!XXXXXXXXXXXXXXXYXXYXXXKX)KX’XXXXXXXXXKXYXXXKXxYxXXYXXXXYXXXXXXXXXXXYXKXXXXYXX)XYXXXXXXXX

221 OO KX X XXAXX XX XXX XXX XAXEX KX IA AN XEXRAL KX XX R XX KX XXX XK EEI XA XX KON XK XXX XXX AKX XXX KX

227 AXXHXXKXAY XXXX XL AN XA LXXXXXXX XXX XK RN LAREXE XXX EXEARXKAXK R XXX XXX XA XXX LKA R AKX XK KX

211 XXXUEXXHXX XXX AY XXX KX AKX XXK XY X 0K XOOOOOOEX XX XXX LHXXX AKX K AR XXX XX KX KN XXX XK AKX XXX KK
183 XXXOOOOOOY YO0 OGO R X KX XX EX XXX XXAXXX XXX XX I XX XXX KHXK
139 XXREXIAXALN XA XHXH LN AX AKX KX E XK XARK XK XK XX LA XK KKK
144 XXX OO XXX XX ARRX KR AXK XU K XXX XXXL LXK X XX XK X XX A AN X
164 XXXXAXXKXAX LR CXXRXAXXKREXAXXA KX LXK XXX KX AKX XX AKX KX AX AKX XN AKX

93 XXXAXXE XXX KAXX LXK XAAXK XX KKXX LAY X AKX KK

97 XXXXEXEXUUXXLXX XX XAUNX KA AKHXXX XXX F XXKNK

93 XXXXXXKXAXXNKXXAXY XL XXX K AY XA AKX XXX AKX XX

85 XXXXAXXXAXXNAX XXX XA LLXXAXKAN KX KK XK

46 XXXXXXKXXXAXAXXXKXX

47 AXXXXKXXRFXXXAXXKXXK

kL] XXXXXAXXXXXXKXX

19 XXXXX X

13 XX¥Xxx
14 XAXXX
5 XX

1#27.139 FT FROM TWE TARGET

THE FOLLOWING TS A HISTOGRAM OF X FoRr 50%@ RAYS

LESS THaN

-2.4a20
-2.392
-2.33¢2
-2.372
~7.342
~7.352
-2.342
-2.332
-2.3%2
-2.312
~2.34¢
-2.298
-2.2580
-2.272
=Z.262
~2.25¢
—2.242
-2.232
~?.227
~7.219
-7.247
-2.190
-2.150
-2.17@
~2.162
-2.152
-2.14¢€
-2.133
~2.122
-£.112
2,149
-2.790
~2.239
“2.770
“2.069
-2.25¢
=2.¢40
-2.230
~2.220
-2.e10

GREATER THaN

KO 2 0F

14NTERVAL
-2.47¢
¥9 -2.392
T0 -2.3%0
T3 -2.372
T0 ~2.342
T -2,3%¢
12 -2,342
™m ~2.330
T ~2.322
T0 -2.312
™ -2.3%¢
T -2.29¢2
T3 -2.,242
10 -2,272
rn -2.252
To  -2.252
L\ -2.242
T9 ~2,232
™ -2.227
10 -2.212
T9 -2.272
T -2.172
19 ~-2,188
To  -2.17¢
™ -2.162
L] -2.150
T -2.14¢2
m -2.132
g -2.1728
T2 -2.11¢
i1 -2.179
™ -2.090
9 -2.232
n  -2.g72
™ ~72.,250
0 -2.,650
19 -2.040
L] «7.832
T ~2.922
T0 -2.212
m -2.809
-2,022
X IN CM

Figure 12.

SCALE FACTOR: 132 X'S Eoual 395 RAYS

&
4
e
2
;
1
7 X
7 X
17 XXXX

33 AXXXNXAX
92 XXXXXKAXEAXXXXAXXXXAXXX
159 XXXXHXXUXXXRKT XXX XX XKL AXA AN NKAYX
21 XXXXHXX XXX RAE N XXX XXXXXO XXX NOOOXXAX XX YXX XXX XX
754 XEXAX XU XXX XNH Y X XXX XA XXX KLY O AKX XRHEXKXX Y AXRKY XX XXX XK LY
331 XXXXAXXXX XK XX ERXIXX XA AN XA AR AR OAA RN A XXX AXKXAKEAXY XRXAXXXX XXX XXX AKX XX KXX KX K XXX
356 XEAAXEXXXXKX K XXX XL XXX KKK LXK XA XLXE YUK LXXXXAX LA XXX LRX XXX XXX XY XXXYY X

(¢}

394 XOONOOCEXAX XWX A Y AKX IXXXAAXX KLY LN HXX XXX XXX LR AKX Y XN XXX XX XA XXX HXAK XXX AL XXX ALK XNXX N
394 XXXAXXXXXX XA XX AY X2 XX EE I AXXX XXX EXI AKX XXX XXX XKL XXX KX AKX YKL AXAR XXX AKX XX EXX XXX XXX AKX A N XXX KK

71 XXXXX XXX XXX AKX HAXTLEHXX XXX XSO XX XX AT AKX XA XXX R ALX XK XXER XXX XK AX AKX UK XX XXX KX

REd XXX XX A XX XX KXR XN XL XXX XXX LY XD X000 XXX XXX XXX XXX XA XX A XXX Y XXX XXNX

36 XXXLXRAXAAKKXXY XX XXXAXAXAXXX KT LXK E A AL XARLEX XN LXK XXX X XKX XX KX EXXAXXXX XXX XXX XK XA K XX

399 XXXXKAKAKXKN LK XX AKX AXAK XXX XA A XXX LR XAXNAAXK AKX X XRXXXX LK XXX XXX KX XXRX AKX XKL XXX K XXX XA E AN KK

344 XXXXALXAXLAXAX L ARAXAX KN RXAK LXK KX XXX AKEX LKA XXX XK AKX U X AN KKK X XXX KKK XXX AKX K XXX
292 XXXY X XLKXXXXXXT Y XXX LR NN XXX LA XXX XA X AN XX AKX LN XAHXKL YN XXX XXX

267 XXXXLXXXXRXYXXYLKXXLHXXKAAKXXKXAA IR AN KUK XK XXX LA XXX XXX XA XXX

195 XRXAKXKXAAXKX XXX XA XXX AXAXNHE XXX KK XXX XX XK KXY

94 XAXXKXXXXXXXXXLAANXAXXX

35 XXXXAXXX :

1 XX
7 X
2
'

2
J
2
b
2
]
o}
@

1041.139 FY FROM THE TARGEY

Beam profiles at the 'second focus in the vertical and

horizontal planes respectively. Two sextupoles are
used and the momentum is one-~half percent above the
central design value.



\4
THE EMLOJINE IS & WISTOCRAM OF X FOR 5070 RAYS =75 - TM"'37(4‘

LESS ruax

~f.272
2,172
~2.130
~“rale
~C.160
.15
0,140
“fo1 30
“C.120
“7.110
-¢.120
“2.792
-t.,30
7072
Y14
“Fae 50
-u,74¢
~¢. 30
.20
~€.718
-y .vAR
T ¥
Coe2e
F.730

40
e.752
¢.76¢
¢.072
e.c82
P.r97
€.120
f.1192
z.12¢
?.132
¢.142
r.152
€.162
$.172
?.152
€.198

GREZTFR Tnan

trTERvaL
d 2,28
™ -3,19¢
10 ~-a,192
T -2.,172
™ -2.162
tn -2.152
" -2.142
" -72,130
™ ~%.122
1] -7, 112
i) ~2.148
] -9.092"
L] 2,092
b -g.272
10 -7,062
T -4, 858
TN ~2.042
T ~2.83¢
1N ~2.,07¢
T ~p.212
T -p.200
1. 2.21¢
Tn @a.p22
11 Q,030
10 P4
Ta #0532
T P.052
1 2. 070
™ r.anQ
™ 2.290
™ 7109
T0 2.112
™ ?.120
Ta 2.133
To 7,148
1¢ 2.1%2
LI 2.1562
i 2,170
TG 2,182
1n ?.192
T2 ®.202
a.2v¢
X 1IN Cu

NG 3 OF

377
396
3ns
396
378
289
264
154

49

CTROT RRGN

=

SEALE FACTOR: 1200 X15 EuuAL 417 KHavs 2254 4 000

XAAXXX

AXAXAYLXXXKX X AN NN

OOOCLXXAXXX K IOOOOOOLIX XX KA XAXAX Y AXXXNRAXN

XXKXXAXKY XXX XYXKKELAK XXX LA XX K LA XXX XA XXX KK KX

XAXXXXXXXX XXX XARLN XX LEKERIXCRHAXRAX KK AKX AL XX TN AXX XXX KA KLU XX KX XK K XX

XXAXXXMXXXKX LY CXFXXXXXAE RN AAKY XK XXX XK A ALK AXYXHNA XXX XRAXXNKAAKXAXY

XXX ARXXX KKK CXXTXLY Y XX AXXT XX LR ARX LXK XA KX XY XXX KLY LXK EENRR XA XN K XXX AR XX Y AN XXX X
XXUXXXXXXXXKXRXAXY XXX XNE XXX X KK AKX CKXRXXA R XXXHEHKUT XXX XX XX OO0 XXX LXXEX XXX XXX XX K
XXXXXIAXXAX XX XAXLXI XXX XA AL LN xR ARXAXNKEXLXRXA XXX KX AKX XX XKW XURHXH XK AXRNAXX XN T XXX KKK KX KK
XXXXKXXXERKLCK ORI XY KAXX XKUY LT LKLY NN AN XS G AKX LXK KIA XX K Y XA RAKKXA KKK KK XN XXX
XXXXXXX XX KK LY AY XD A AR AXCHX X AXA A AXXXAL KA KX AXLXXX A XXX KK LXK XXX XXX XNR AR XXX KA XA KKK N
XXXHXLXANXK XX AR XL XAX RN XN XXX LXXF XXX XL RK AN XY XA XXX XXX XX XXX XX ERLX XXX AN XXX XXXXK KX
XXXXAXXXEUXKXAXXX XXX XX ALK KXKLX X AR KL HXXXKKAAAXALNRCKRLRAEX KA KXY AKX K RX XXX I XXX XXX XXX XXX X
AARKXXAKXAXKKX XX AXXXKXX ALK KN XK AKX KL XXX XHAARYAXUAXY KX AR XXX AKX X

XXXXXRXXXX XXX AR XXXXLKAXCXXX AKX KK NHA KA XKAN XXX LXK X K KX KN XN XXX KKK X

XXXXXXXXAKXXXLX XX KR XAXXK XK AKX KKK X UKL XA KA KKK KA AN
XEXXXAXXAXXX XXX XAXAXXAXX XXX KX XN XX AXX

XXXXXXXXXXX

X

147¢.202 FY FROM THE TARGET

THE FOLLOWING IS A& HISTOGRAM

LESS TvHaw

~£.27¢
-€.,192
-¥,182
~C.17
~r.162
=@.15?
-€,142
-2.138
-2.122
-¢.11€
~7.142
-2,899
- L1

=C.r22
-n.10
=C.2?)
f.218
2.223
P.r32
e.242
6,250
.16
e.p70
2,¢8¢
¢.292
2,178
.12
C.122
e.132
W.142
2.159
2,169
€e.17@
2.189
e.198

GREATER THAN

NO 4 OF

[TERYAL
-Te27
10 -2.190
T0  -g.182
10 -2.172
1M 2,162
10 -, 152
™0 -p.168
To -e,132
T -2.122
™ -2,117
16 -7.172
™M -0.772
Te  -#,2%9
o -2.272
2,05
-g.2°0
0,242
~2.7¢C
—2.022
T8 =2.212
™" er 2
10 2,712
Te 2,973
10 a,232
10 2,090
™ P.L52
1 2.050
10 a.072
10 EREL]
¢ 2.622
10 2,172
10 2,112
™ 7,122
10 2.13¢
10 7,142
" ¢.132
10 n.152
To 2.172
19 a.112
0 @.190
To0 2,279
0.220

Y IN CM

Figure 13.

o

-
[T A

147¢2.90¢

(Lo)

Y FOR 5800 RAYS

SCALE FACYOR: 177 XS EQUAL 332 RaYS

XXXX

XXXAXNX

XXAAAXXXAX KK

XXXXXEE XX XXX R XAXAKXNA L

KXXLYXKUXK AL LR ALK CK KKK

XAXRUXEXCKLRUX AN XEXXRAXXRYAKAXXX XXX XK

XXX XAXXAXKL X XXX XXX RAXKX Y AKX Y AN XXX RN X RN

XXX X XXX KX KN XX AXH KK LXK XL XXX L OO0 XAXF YA XXKA

XXXXXXARXXAARX XX KRN A LR KA AAAL A LA XL XXX KN XL X X XA XXX NAXXXAXK

XXX XXX XE XY X XXX XRXXH XXX XERNK XXX KK KX AKX XX A XK Y OO0 XXX XA R

KEXXX LXK XK XTI XA AN ERKKKE KK AKX CAKA XK LT XAKK EKANAK KKK XXX XK KKK AKX XK XXX XXX XK XX XXX

XXX XY XXX NX A NNR XX L ONOXXXRNAX LT XL XAXIX XX XXX AXXXXELXYKXH KL AR KN XXX XXXRAXXKOEA XXX XAXXAXNKAKA XY
XRXNXAKXY X AXAXXNKCOXXNRALKERRK LXK XXX XX KWK LKA Y XA XEXUEERA LXK AAX XN NN XXX AAXK XXX X XU XXX KA XXX
AXNX XA AXXXCHLXENAN KA LXX XKL KXY XA AT XNKYKRE A XXX XX CKEXXRXAKX R XKARX XXX KX XXX KN X XXX AXAANKAX
FXXLRXX XYL R X XX XX XK AN LNHXHXXY XX KX ERXH Y XXX XXX XY XX ARXXXAAKEH LXK A XX Y XAXXAXAAK Y
XXX EX XN XL AR YOO KN XX XXX XX XX NN AKX XXH XY X% XXX XK XX LAXYXAX XXX R XXX KK XX
XXXXKXXXXKXRRK XXX KX CRKKNKKRN N AR KA XXR XXX XX LK ANAKX XXX XXX KKK RKKXXEXAXXI XXX AAAXN XXX

WXXXHOXAXXX XXX LXCXXXAXXXX XXX LY XXX XXX KAXLLEXAXXEXXX IR LXK KKK I XK XXX XN XX AKX AL XKXY

XXXRRY XXXAXXXHAKNLLX LA XXX KRN LA ALK KKAXX KKK A XXX RXHXX Y RKXRKAKR KKK XX XKXRAXK

XXX X AKX XXX IO RN XX XXX XFOOOOCXX XXX KX XEXX KK AEY XXXKEAK R AR XXX

XEAXXKKXEXXXXKH Y XLY AXXRKAAXAX AKX LLXK XXX AN XAAXX AN XXX XXX

XXXX XX XXX KXXK XKL LR XXX KK AL LAAXXK AKX XK LN XXX

XXXKKXRXXXXRXXKX XXX KRXXEAXK XXX KA XXX XK XA XXNAXAX

XXXXXXXAARX AKX KA X KR A XKAXX KNS XX

XXEAUXXXAXXENXX XX XXXKX

XXXXXKXKKXX

XXXYXX

XX

FT FROM THE TARGET

Beam profiles at the third focus in the horizontal and
vertical planes respectively. Two sextupoles are used
and the momentum is one-half percent above the central
design value.



THE FOLLOWING §S & HISTOGRAM OF

LESS THAN

“P.2%
“f.19¢
-2.18p
=2.172
-F.160
“F.152
-7, 14¢
“f.130
-F.122
~.110
=122
“R.790
~¢.oH80
“€.272
“P.ehe

GREATER THAN

NO 1 0F

THE FOLLOYING IS A HISTOGRAM OF

LESS THaN

~4,67¢
-4,59¢
-4,53@
-4.57¢
-4,5%52
~4,55¢
-4,540
-4,530
-4,52¢
-4,510
~4,530
-4.432
-4.432
-4.,472
-4.460
4,458
~4,440
~4.,43
~4,420
4,418
~8,470
-4.,33¢
~4.392
-4.37¢
-4,360
-4.352
~4,340
~4.330
-4,322
-4.311
-4.820
-4,29¢8
-4,292
-4.272
-4,267
-4 ,257
-4,24¢
-4,28?
-4.222
~4,212

GREATER TraAN

NG 2 0OF

Figure 14.

l“'ER‘A‘AL
-@.2:2
Mmoo -0.199
tn -2,172
™ -p.170
T -2.148
I  -a.159
m -2,142
. -0,132
16 -2.128
T -0,012
T -g.12
10 ~2.290
T -¢.e84
10
T3
\E

INTERVAL
“4,672
™ ~-4,593
13 ~4,5492
T2 -4.572
17 ~4.,562
19 -4,552
T3 -4,542
T2 4,532
T 4,522
T0 -4,%12
T -4,572
10 -4,492
13 -4,489
12 -4,473
T4 -4.,4567
T0 -4,453
) -4.442
T2 -4,432
T -4,422
10 -4,417
N -4,429
13 ~4.392
10 ~4.,389
™ -4.372
19 -4,362
10 -4.352
L&¢] -4,342
T3 -4,332
n -4.3?22
e ~4,312
10 -4,302
n -4.292
10 ~-4,280
T0 ~4,273
0 -4,252
1) -4,2%2
I -4,242
L8] -4,234
o -4.,223
m -4,212
19 ~4,200
-4,200
X IN CM

n.142
2,152
7.162
2.170
#.182
2.198
2.278

Z2.272

Y ty CM

12%

12827,139

WDV VWIDE@ D

=

1041.139

2 sends —TAMLE,}’/ZL (N

SCALE FACTOR: 142 X'S EQUAL 316 RAYS 2254.000

Y FOR 5040 RAYS —26_

JOOOEECNONOOCEK X XL XK NOOOOOELXXXXXAXXXXXAXREXXLXXXAKLXXEXXAXXXXXXXXXXKLEXXAKAX X XXX XXXA KX KRN A K

XXAXXXXKXNAXNXAXKAX XX

AXXXN XXX XUXNA X XY XXXAXNA YN
AXXHHCEAXXXXAXAKXEXXAXXK KX K

XXX XXKXH KX XN XXKY AKX XX
AXXXARXEXEXEANX RN LA XXX YAXAXNN
XXAXAAXXXXAAXXAX XXX XAXK KK XK
AAXLKXAXKXRHXAKXXXCKKKLRX XXX AN KK
NXXXKAXKY X XXX XL XN AXAX ALK Y XXAAKXX
XIOOCXXXXA XXX XX LR A XA XXAXK XX
XAXXXXXXYXXEXUKYXNXYLXXX XX XAN XXX X
XAAXXXXXHAXXXXALKXAKLXKAXKAXANNA L
AXXXXXLXRAXRKXAXX AL KAREXAXK AN UK
XAXXXXAXKNAAN X AXXXERNCAXR AKX X XKL LXK
XXX XL HRYXXNKOOCXLEX XX XKL KX LXK X
XHXKXKAXXX OO XXX EXE XXX AXXK AN
XXXXXANHLXAX A XXX XXX AN XXX KX CKEX LXK
XXXXXAAXXXXXAXNXKUXKXAAXR AKX AN Y X LY VXUKX
AXXXAF EXYXNXAXAXXXXLXKAXAXNAY XXX XXX
XXOOOOAXTXH XXX XXXXLX XX XXX LXK LKA AN K
XXXXXHXAXRNXYXAXKKXK KK LXK XXX KKK XXX

XXX XX XXX XHXEX Y Y XCXAKL XY XA KX AXAXNXK
XXXXX XXX XXX AXARAKLX XXX XXX X XXKX XXX XKXAX
XXRXXK LKV XXX KEXIXCXAXXAKXY XYY LXK XA AXK
XXAXAXXIOOOOOIXLXXXINAXXXAXXK XXX XXX AN XX
XXKXAXKXXRXNXXXXAKIXKXAXEXAXXXAXAX XXX H AKX
KXXAXXXXYXAK KX LRKN XY LXK XKAN A A AN
XXXLHXLXNXXKCX LXK CXAKKXXKAXX XY KX KK XX
XAXHXKAXN XXX KXY XRXXX KN K XX AALA AN AXXAX
XXXXXXAAXHXXAXY X XXX EALXAXRAXKXNKLAXAX XXX XX
XXXAXXXKKXXAK KX OOXE A AKX XK XX HKAKKK AKX
AXAXEXXAXAKXAX X AXXLXXXXXAXXXXAX
XXXXXXXXANNANXLEXAX ALK XA XN XX XA AAX
XAXXLXAXAXXXAXX XN HXXAXXKX KX KA XN X
XXXXXKARE LA KHEXXKAAXX XXX X KAX
XXXEXXXXEXIRAAXXAXKXKXNNR XXX AXXK
XUXXXXAXKXXXAXEXAXXXXX LXK XK XXX
XRXXXXAXXAAAXXXXXXAXXKXKX
XAXARXAK S XNUAXXXKIXKY X
XXXXXXXAXKNXY XXX XXX KAAXKXKK
AXXXXXXXXAXXX XXX XXX

XXXXXX XXX AXAXNLXXKKHXCXHXAXHLLX XXX K XXX XXLAXXKEEXXXKXXXXXXKXXAXX XXX XXX XXX XX

FT FROM THE TARGET

(213
X FOR  50@ RAYS

SCALE FACTOR: 122 XS Egual 431 RAYS

XX

XX

Xxxx

XXXAXXNXNAXX

XAXXRYXXXX XXX KX HXXK AN

XXX XXXNHXOEKE XXX XXXA XXX LN XK

XXXXXKAXXXX AN XXX XXX XY XALXXXXHKKAK YKL XX KKK XOAKAXHOAX AN Y

XXXXXXNNX XXX E KXY XL AKX XA LEXXXX XXX XAXXYAF XXN XXX XK AN KKK

XXXRXXOOOCLHXORKH XX XCEAXXINXLXLXL XXX K XX KKK KX XXX XXX AR XXX E XXX XXX KX

XXX X000 XX XX XXX X XOOOOOOO Y XXX XXXOCOOCEXY XXC0X0OCHOOO00OCOUEXXUXOXX XXX XX Y XX XL XX
XXYXXIRUAOOOOCKY Y ONCONXOEX XX KOO X KX XXX HO0O0O00AX O XOO0OOCR X0 X000 XXX XXX XX XY XXX XX XXX XX
XXKXXXLHNXXAXXH K AXXXYAXAX XXX XLAL XXX KOO XA XA LK LXK LA YAXK LXK AN AX KL NN XY XXX XX
XXX XXXAXKXK XX WY NHXXAKR AN ALK KX CLEANYXX AKX LXK XK AX S XX LXH XXX XL LXK AR XXXXKAN AN XA AKX X KKK
OOOXX A XY XX AKX LK O XXANNLLLARXX XL XXEEXXANXXY X OO LXK NAL T Y AXNAAALKXAKXX AN AXKA N
EXAXNRNX XXX XXAXAXXX XXX KA XK XK XXX XY LR X AN XXX XXX AN XL LXK R XXX XA AKX
OO0 XXX XXX XOCOOXOCX XXX XXX XXX XK K XXX F XX LXK XXX XU LLX LXK KX XXX XXX XX XX
XXXXAXXXKXXREKXX XX XERXKNOOAA LXK XA LEAXEXRXXXR AKX AN LK KX XXX AKX AKX LXK XX LXK XX K
XXXXXXXXXAXXXXLXX XA XYXAXEXXXKXEXHK LXK XX KX AL AXXKXXXHCX XXX XXX XX AXKXX KX

XXX XN KNNK XXX XK K XX KKK XXX XXX KOO XXX AU XX KKK X

XXXXXXXXX XXX XXX XXXXXAKXXYXKXX KRN KKK XX XXAX

XXXXXXKAKKAX XXX XXX

XXXXX

X

FT: FROM THE TARGET

Beam profiles at the second focus in the vertical and
horizontal planes respectively. Two sextupoles are
used and the momentum is one percent above the central

design value.



THE FOLLOWING IS A HISTOLRAM OF

INTERVAL

LESS THAN -3.2%
-2.27%8 Tn 0,192
~F.192 Tn -7.180
-¢.132 tn -2,179
-£.172 Yo -p,168
-@.168 10  -2,150
“P.15¢ TO -P.143
=¢.14¢ Tn ~7.130
-7.132 I -3.122
«$.122 In -3,110
7,112 10 -g.,102
~2,178 Tn -Z.290
2. 292 T¢ -2.892
-C.z82 Tn -a,072
“¢.270 10 A B62
~€.762 129 ~p.052
~2.758 15 -3.242
-p.sd42 th wg,an
-2.¢32 Ta -2.328
“¢.022 In -A.417
-2.2128 Tn  ~2.7 3
~€.7% 19 2.212
P12 T 2,172

2.22¢ In A

2.732 19

g.r42 Tn B, 030
e2.25@ 12 2.848
2,252 T @.073
I TN 2.0
g.v32 Yo 2,299
g.292 T2 2.1
2.120 In 2.1°2
¢.112 11 2.122
B.12% T 2.1%2
?.13¢ T 2,142
€.142 T 2,152
2,152 Tn 7.4
¢.142 T .172
2.172 T 2.1°2
2.1%2 11 2,198
£.192 o g.2°¢
GREATER THaN g.279
NO 3 OF X 1y T

THE FOLLOWING 1S A HISTOGRA™ OF Y FOR 5220 RAYS

TMTERVAL
LESS 7HaNr -Z.270
-£.272 1In 2.192
~2.19¢ Yo  -g,182
-f.182 Tn -2.17¢
=717 1A 2,142
~V.1562 10 -2.152
-2.152 19 -2,142
-£.143 Tn “2,132
-2.132 10 -2,122
-2.122 11 2,118
=611 19 -a,172
-¢.12¢ Tn  -2,0%2
-7.e92 o -p.2%¢
~¢.298 19 -2.C72
-€.078 1 -pL.e82
-2.762 Tn  -2,?32
P .n.e8n
-.032
-7r.022
-2 210
-z.000
z.ete
2,022
2,830
2,242
e.es5e
2.260

GREATFR THAN

NO 4 OF

2.20

Y IN CH

Figure 15.
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SCALE FACTOR: 127 X'S EQUAL 386 RAYS 2254 - 000

X FOR S0 RAYS

TRXAXXX

KAXARKUXAANKR KX XK

XXXXAXXAAKXXRN AL XXX XK XX

XXXAAXXXAXXXX XXX KX XXX LXK KK

XXXXXKOOOXNAXXXXXER XL AXCAL KKK KY XX NN XNAX

XXAAXX OO XEXINX KNI LENXXN KN KA XA XXX LXK XXX XXX A

XXXXAXLXXN XXX XY XXLL XY XXX EAXXAX AKX K XXX KX A XXX XX EXX XX KKK

XXFXXKCOOKKXXXKX XXX XK IOOER A0 XK KKK X XXX XXX A A XX AXARXK KX KA XN XXX KX NN X
XXXXXIAOOOXXXXXKX A LXXKAXLXXRKNRR LXK EX LYY EXERK XKL HXX XXX XK RXAHAA XX XXX XXX AKX YN XK XXX XXX A X
XXXXXKAXCOXXAH XK XXX XXXX KA LXK ALY XEX K LAXAAXKAX AKX XL ARR L AKX YA XXX KX K XX KX
XXX X HOOXHXXXXXXXXLEXXXANXXXXK LKA I XXXX XXX XXX HXXX XXX AKX XXX KX R XXX KL XT XX XXX LXK XA XK
XXRXCAHHXXRKXXAXAXXXXARXAIHXLAN LXK P XXXAKXXALLXRAREY XX NANXKXF XXX XX KX AX KOO XXX XXX KX XXX
XXXXEXXHAY KARXXKXKXXAXT XL XXX AR XXX KKK LK AN K LKA KKK CE XXX KX AKX KR XRXK I AX AKX A AN LXK XK
XXXXXXXCX LKA LAXXXXX XA LN XXXY XXX AT LXK KX XXX KKK KX XXX KX KK AN X XXX KX AKX RX XX KN XX AN XX
XXX AXEOUXKXAR XXX XX AN KOO XK X A XXX AL AN XXX XK KA XKL XAXK KKK HAXX XX AKX K XXX XK
HOORXXXAXOOXNXAXAKE XN XXX XX XXX XXX XXX LR AK AKX XN K AN XXX KKK A XXX AKX XX XNAAKAXK

XXX XXXXOOXK XY XXX EXHLNXAXKLK KK NI KN A A XXX URX XXX K XK XXX KX KK
XXAXXXNHLXXHXXAYAXXXXHXHAXAXAXHLLXIXAXXAX XKL XXX XX HXKKX

XAXXXXXRAXXXXX XXX X XXX AXXN XXX AN KK XX

XXNXAXLXRRKAXAX AKX XX KK XXX XXX X

XXXXAXAXAXAXXXXX XXX

XXXXXAXX

X

FT FROM THE TARGET

(24)

SCALE FACTOR: 18¢ X1S EQUAL 192 Rays
VEXRX

XXXXXXEXXAXX

XAXKXKXXXKXAAXXNX

XXXXAXXXIAXNYXAXXXXXX X

XXXXXXXXAAXXTX AT XXAXXTLXANNAXAK K

XXXXXXKXXAXXXKETXHAAXAXNXHXXLHANA X XXX KK AX XA

XXRXXAXXXLAXAAXN XXX XL CAXK KN XAXEAXKEXXAXAY XXX
XXXXHKXXKNXAAX X AKX AKX XXX XXA LA XUX XX XXX AN KA Y

XXAXX KX XAXXOOCOLXKLXXXXXXXXRXLLACLXLLXXXAX XXX LA AX

XAXAXX XXX NOOONOEX XXX XA XXXXKCOOOOOK IO XXX OO XXX XXX XXX XX K XXX

XXXXXXAXXXXXAXXNAX R KXEXAXX XX XKLL AXKXHXHLXXX KN XX LXK KX ANE XK XA KXXK

OO XXXXXXXNKX XX XXX XX KKK XXX XAX XXX R AN XXX AKX XY XXX RN XXX AX KKK

XXXXXXXXXX XXX XK XANK AKX Y XX AKX KXY XXX AHAXAX XK EXX XXX XA XKL X KX XXX XXX XXX

XAXKXXKXXX K YKE XN X XXX YR RKEXCEXHXXXCAXHXAKXXXEXXKXOAAX XX XK XXX KX XXX XXX XXX

SOCEXXHXXNXXIOXXN XX XL XX 2 XXXKK K COOORE XX XKX UL XXOCECEONXHOOK XXX KX OO0 X XXX X XY XX XXX XXX XX XXX K
XXXAKXAXRY XXX XY OCOOXXLX XTI XKL AXAK AKX XXKE XXX AXXXXKX KKK XK KEXRAX XN KX X CHKAX AT AKAEA AKX XXX

OO X KXXANXHKXKXXXXON XK XY K XKL X XK I XKL XXX RLXRN XA YA XXX KA XXX XK XK XK X

MOOCEX XXX XL XY XX OO0 XXX KX EX XX XA XYXR XXX XXX XX I AR XXX LXK XKL Y KXY XX
XXRXXAXXYXRKXAKA KKK XXX K AKX KOO XE XXX LXK XXX XX XXX K XXX XXX XXX XX XA K XA XK
XXX XK XXX NXX X XKXAB L AN AR KIRKX KA XXAX XXX XK XXX AKX LXXH KX KA K KX XX AXHXXX XXX AKR XXX XX AKX KKK
XXXXNHOOOXXAXKHCAXXXAX XX XXX KK XOREX KOO XXX KKK KKK XIXK AKX XXX KGN K

XOXXNXX XXX KICAXL A XXX XXH XKLL XXX XAXXEEXXX XXX EXKAK XX E XXX XXX KRN XAAK KX K XXX
XXXXXXXEXRHKALLYK KX XNXX LXK LXK X ARAN ALK KKK LXAAK TS AN XK AKX XXX XYKK XX KXY LY XK AKX
XXXXXAXXX XK AXKA XX XX LKA XALXRYLAXXXRXX XX AKX XK EXCE XA XX XKL HXXAX XXX KKK XX AKX KN AN XX KX
XXX Y XX OO XX HXXRCKXOXXX OO XX XXX XXX YT XXX R AKX XXX KT XX KA AKX NN XX XXX X
XXOOOOCKX KX K XOCOONOOCOCXEE XXX LA XX AXXXAXXX LK AN N LN X AL NAN KX KX XXX XK XK XXX XX KX AKX KX KX XANKX XK
XXOXXTHXXXXKXKKXHXCOOXX L XXX OO XXA XXX XX ALY XF XY XXX XKL AEANX XX XXX AKKXNK A XK Y X

OO XXX RXXNK XX KNX LA AKX KX XXX AKX AAXXY K LN XX AXAARLK KXY LN XA KAX

XAXXXXKXXXAAY XXX X LKA RXKX AKX LRIV OCXXAH AKX LLAXXKAX X F XX KX XK XK N KX KX XXX K

AOOOCEKXXXOOXR XK R XN XXX XONEAXXXAX XL AR XXX R XXX XKEXXAR XXX XXAA XXX KK KKK XX XX
XXXOOOOEXXXX XXX LXX KX XA CEEAEX KX IR XAX XXX XAY KA XXX XXX XK KX KK

XOOOOCKNXOOCAX XXX LN IR EXKXE XXX XNXLYXAXX LA XXX AKX EX XXX XK XA AKX

XOOOOCXKXYXXXXXXY XXX KX XXX XKXXKEAF XK LXK X LXK XX XXX N AKX KN

XXXXHKXKXKXXXAX XXX KAXXRE XK AKX LLAAXAXX XXX ANYX XL XLLX XK KX KKAXX

XXXXAXXKXNXYAXX KL XXX XA XXX XA AKX KUK AKX K CXNK XX XK AXKR KKK K

JOOOOCEXX XX XXXXX XXX XXX XXAXKLNAAX XX KAAXX KKK KX KX X

OOOOOONNXXXXX XXX AN XXX XXX XK XXX

XEXXXAXAXAK XXX NAXX XXX XXX ARXXKAKXK

XXXAXYXXAXXRKXXNXNEX XX AX KK

XXUARX XXX XX

KXXKAXXXXX

XXX%

1470.0P2 fTU FROM THE TARGET

Beam profiles at the ﬁhird focus in the horizontal and
vertical planes respectively. -‘Two sextupoles are used
and the momentum is one percent above the central design
value.



THE 5 OLLOWENG 1S 4 WISTOGRAM OF

LESS THAM

~r.228
-2.190
=S 1A
ey Te
o154
-l 158
~7.142
-r.130
-v.129
-.110
= .172
-9
=i .90

.0 308
“f.c23
~C.010

v.278
¢.082
e.v92
r.172
re1102
€.12¢
¢.132
.14
€158
¢.16@
Fe170
¢.180
c.192

GREATER THAN

NG 1 OF

THE FOLLOUWING 1S A HISTOGRAY OF

LESS THA%

=2.298
-7.19%2
~£.152
-?.172
-¢.168
=£.152
=7.1%8
-r.132
~2.120
- .11€
-6 .170
=t .299

GREATER ThHAN

L 1] 2 OF

I~TER AL
~P.272
™ -3.198
™ - 180
A ap,172
LB -#,160
T ~#.1583
™ -3.149
T0 3,138
T0 -3.129
10 -2,112
Tn -A.1'0
T -%. 830
™ -0.070
Tao 3,879
~#.062
-d,852
~%.042
4,038
™m -2.872
T3 ~Z.210
T0 -g.2%2
0 e.210
T3 3.8292
™ 2,830
T J.842
77 @.850
™ ALY
T0 p.022
Tn @372
T a.29¢
To @.1'2
TC 2,11
™ Fae128
10 g.132
Ta “.142
17 24152
10 2.362
79 2.170
9 2,132
10 2.192
10 3,202
?.222
Y IN C™

TMTERVAL
~5.278
rn -e.199
9 -2.13€
1n -2.17¢
T 2,162
T ~¢.152
13 ~2,148
T4 -p.132
™ -2.122
T -pa110
i) -2.172
T -¢.099
T2 -a.e%@

10
10
10
Ta

2,132
@.149
2.154
2,162
2.172
2,182
9.150
8.229

2.27¢

X IV CM

~

127,139

1241.139

Y FOR . 5032 AAYS U sents - plpo ()
=28~ TM=

SCALE FACTOR: 132 X'S EGUAL 304 RaYS 2254.000

X

XXX

AXXAXXXXKXN

XXXXXKXAAXXKXX

WANXEXXXEXKUX XN XX XXX XK

WRXXAXXX XKL X AN AN KX XXX KX XANANAX LY

XXNRXXKXARKLL XXX KX XXX XK XAX KX K XN XK XK XXX XK XNAK

XXXXXXEXXKRKXXX XXX XXX XK A XK AN XN XXX XLXK XKL KAXEXHRAX LXK XK XXX XXX

MOCXNXX XXX XXX XYY XXX XXHXXEXKH I LXK XX XXX KN X XXX AXOOOOXX XXX XXX AKX

XXXXKXEXUXKX XX XXX XARA XXX KLL XN AX AN AN CAT XXX LN XAHRXY YK A XX KKK

XHXXHAXAXAAKKXN AXAXKY XA XEEXRKAYTRX L AXX AKX XX AR AN XXX H X HAX XXX ALK AN XXX XXX

XAKXXXNXLXLXXHXX KX ANL XL XXX XL XN LAFRNA XXX XXX XN XX LY X IO, XXX XXXAAKXXAAX XXX KKK Y

NAXXXLEK XL ARN AKX XXX Y CXLRXH XXX AXARXX KX HX KT XHI XX XA KXXXHAXLKA XXX KKK XA XXX KX XK X K
AKX XXX KUK XXX XA XXXEK XXX XX OO E XX EEXXAXAX NN XXX EXRAXXKL XY A AKX EXN AKX XA XXX ANR XK AN KX
NXAXKXN XK XX XXX X LXK KX LXEXXREXNKH XXX XAXAXEXAXR XXX XA XXX XX AL H ALK XXX KXXXXNKRX XXX K XX
XXXXEXXXARNK XKL XX XK AKX XA RN CXEHEX XXX LN ENAAXN A XX LXK N AKX AN LXK XXX KNLX XXX XN KK XXX X XXX
AXXXXLAXUX XXX OO X XXX XE XX KX XK RO RKHX XX OOOOOOOOONX XXX XXX XXX XXX XXX AKX XXX XXNK XK
AXERKE AKX AKX KKAN LXK AXAN KL AXEN XX AN AXE XN XXAR KX XX XXX NN XX XN XXX XXX XXX AL XRAXA XXX AKX
FXXXKXAXXK XXX NEXNXNXAKX LR XK XRXXX K LN IXX KR AKX KX XXX HE KL RXRAA XX F XXX XAXK AN AAX KX XN KK XX XXX KX
LAXXXXAKKXX AN XA XX AN XXX XX YOO XXX XA RX KN RXRXX XXX KX XAL XXX XX KAXK XA XXX XXX
AALXLXAXAF XXX OO XXX XXX XLXKK AR LN XXX XEARX XXX XXX XXX XAX XXX A

AXAKKLXXAXNAAX LN XLXXEXA XXX LY XAXAX KX XXX AKX KK XXAXX KRN XXX AKX AX XK XXX AXX

XAXXXEXXXXAXXX XN IXXXRXERXRXXK XXX LA AKX ARXK R XK AKX XXX XXX XXX X
XXXLEKHXKXXXKAXARNKXKX AKX AR RAXK KKK A XA XXRXAHXEXXX XX XXX

AXXXAKXXXKKARX XXX XX XXX ERXKKXXAXKA X XXX KXY

AXXXKXXARXKXX XXX XXXXARXXNXXX

HXXXAXXARXXXXXXX

XAAXX

X KX

X

FYT FROM THE TARGET

. Ge)
X FOR * 5028 RAYS

SCALE FACTOR: 127 X'S EQual 296 RAYS
(2208930038033 0222300023 099893442380323¢3¢4%4

XXXXAXKXXX

XXXAAXXAXX

XXXXXNXXYX

XAXXXXVAXXAXNY

AXXXNXAXX XXX

XAXXX XX XN X

XXXXAXNANAAAXK

HXXXXHALXEN LA XXX KRN

XAXRAXXXAXKN AL XX XXX

XXCXXXXKAAX AKX XXX KX

XRAXXRXXAX KX XXX XX XXX XX

AXXALXXXAXXX A XX KX AKX EXXXKANXK

XXXUXKXAAAYXXAAKXKHY XA XXX XXX YA

XAXXXXANAKHLEXX XXX XXXXEX XXX XL ALK XXX AN KAXAN AN KK

XXXXHEXKYXXAXX TN XXX AN XA A XX AXAKREXX XXX XA AX XN XXX ANNX

XAXXAY XXX XA X XEXXX XXX XX AR XX LN AXAX XXX AKX XL X XU XN XX AXAN KN N

XRXX KRR XKLL AR RA LN XLKXX XY EXXX KL X LR XOX AXAX X XXX ALY XXX XX XXX AXX AKX
KXXXAHAXHNX XXX XXX XXX XN KA KX LKAKRKX XA K AAXRY XX RN XXX LXK XXX XAXK AKX
XXCF XA XX XUX XY XN & XXXH R A0 KOOCCO0OO00K Y X000 KX OO0 X X000 XX XXX XXX XX XXX XXX XXX XXX KXNN XXX XX
XAXX XXX XXXXH XXX XXX LXK R XX XXXXXKLANEXF XY XXX XEX XX XXX KX KA X XXX KKK XXX XXX A
XXAXAAXNLXXAXKLYXX XXX K LXX XXX LR LT XRNX XA ALK AT A XXX KKLX KKK LXK YXX XXX XK KA X
XYXXKXXXEXXHX XXX AX XXX XNEXXXXLLXANAXCK XKL KX XA AKX XXX XXX AX XX EXX XXX XX XX AN KKX
XXXXXUX XN XXX AKXA KX AKX ANXXXNK L XA EXXKXXRERKXKXK AKX XXX LXXXX KA XXX X AKX XXX XXX XA AN XX
XOXOUKXFXAXKEXAAX XX AR XRXXX XXX XXX XX XK KX AKX KAXXKXKX XXX AAXKX XXX R XXX XXX XXX XK

XX KX AOOXOCOOOXX XX XXX XXX XXOOOOOOOOOCEX XXX XXX XXX XXX XXX XX XXX XK XXX
XXOXXRXXXX XXX XXX XX XXX KA AKX XK XXX KN KRR AKX XXX AR KKK XX

XXX AXXRXXXXXXAX XX AKX AN KKK XXX XXX XA X XX R XA XK KKXXX X XXX
XAXXXXXXXXXNANXK XXX XY XXX NI ALX LK LR XK KX X KX

XXAXEXOOONXAXXE XXX AKX CONEXKXKAAXX XX KKK

XXEXXXXXEXNXXNXYXXX XXX XXX

XXXXXAXKY X AAXUAK XX XK XXAXKX

XXXXXXXXAAXXKXX XXX

XAXAXXXXXXXXXX AR XX XXX XX

EXXXXXXAXAXNXXXXX

XXXAXXXXNXX

XXXAXRXXXX

XXXNXXXXX

FREYXXXX

XXXXXXAXXX

XAKAX XXX

HXXEXKXARXKXKK LA XXXXXXXXXXKUAXAN KL LA XXX XKL K AR XA XK XK KK

FT FROM THE TARGET

Figure 16. Beam profiles at the second focus in the vertical and

horizontal planes respectively. Four sextupoles are
used and the momentum is the central design wvalue.



THE FOLLOWING 1S A HISTOGRA™M OF X FoR 5803 RAYS —29_ TM._ g]-?h

INTERvVAL SCALE FACTOR! 140 X'S EQUAL 294 RAYS 2254.000
LESS THAN ~3.27¢ 173 XXXXAXXEXXKLXRX XX ARAAXNNKKEAXKXNKXHAAXKKAX ALK AXK XK KKK X
“@.22a tn -0.192 3z XXXXAXXXNX
=0.19@ 10 2,188 31 XXXXXXRXAXX
~¢,1890 T0 -2,178 26 XXXXNXXX
-t'.17¢ *n “F.102 24 XXXXAKXXX
. 188 ™ -g.1%¢ 29 XEXXXXKKX
~c.152 T2 -7, 142 35 EXXXH XX XXX
~2.142 T3 -d,132 57 XXXXXXXKKXA XXX KHAXXX X
-2.132 To -3.122 69 XCOOONONXX XXX XXX XX XXX XX
“7.120 10 -3.112 57 AXNXXXXXAXNX KX X XXX
-t.112 70 A 142 73 XXXXAXUXXANAXNXYAXX AR XXX
“2.,128 T0 -p,098 73 XXNZX XXX KR KKK XXX AKX
-2.892 T0 ~7,832 111 XXXEXXOXXNXXX XX NAXKEK XXX XXX XX AR KA X
«2.282 To -2.070 139 XXXAXXXOCOEAXRLHXEXXAXKXAYK LUK X KAXXXAANXK KKK X
-2.072 Tn -2.260 172 X0 OO0 RN XXX XXX CLR AKX XU KX XXX E XX XXX XX
~f.2%8 T0 -a.852 194 XXX XNAXEXCHRX X XA XKKAX XA XKLL XXX LXK KA KXY KXY XXX XXX AN
~0¢.553 fa -2,243 234 XX XXX OO XXNF XXX KAX AKX XXX HALRXIXXXKE AKX LXK EXRAXXAXXX XA XA XK AKX NK KKK
-2.248 Tp 2.8 234 XXXXXXKXAXEXXOCXXEXKXXXAKERKXELKE XK IUAX KL XK AKX KKK AKXHKICCOXX XK AAA XXX XX
-¢.032 10 -9.,822 261 XXXAFEXAREAXXEX KK XCEAXAK KX LALXIKXHXH AKX A XK AXX AKX AKX XXKIOOK A XA XAXA XX KX XXX Y XXX
=7 722 Tn -2.012 254 XEXXKXNXAXXXXA L XL KX LIXXXXAAXA XXX KR LXK Y XK KXY NA XXX XK XA XA XXX AKX XAXK AR KX
-?.012 10 -2.8:0 242 XXOOOXXXV KXY XXX LN XXX AKX A NHXOOOXXXXXXXXY XY XXXIKXXXIARX KKK XXXXXAXAXX LXK KX
~Z.¢o2 T0 2.019 28" XXX OONR XXX OO LKA HKLAX X O LN EXXX TR LR XXX N XX XKL A XXX KR XXX K AKX X
v.c1e Th 0,820 294 XXXXNHAN XXX XXX XAXLY XXX XXX KXX XK AKX XXX EXOOOOXX XXX XK AKX XXX AKX KX KKK XXX K
£.222 10 ¢.230 246 XXX XXX XXX XX XXX LXK XXX KX AKE XXX X KXX AKX KKK XXX KX XXX XX KKK
¥.032 TO 2.L42 244 XIOOOXXXHYXXXAXAXKEXKAAXKXKHK XKL XK KOO XXX XXX XA XXX XXX KKK AX AKX AAKXXXX XXX X XX
¢.243 T3 A.252 217 XXXXOOCEAXXKXXXXXXRAXLAX XXX ALK XAXK KRR AKX XKXKXNX XXX KKK X XXX KX X
v.a5¢ fn 2,860 171 XOOFX R KX XY XXX XXKXUEXAAX XXX AKX XK XAKKEXI AKX AKX IXKKXXKX
F.z6 T 2,872 147 XXTXAXXXYXLXRKEY AR XA LXK KX AKEX XKLL XXX X XA XXX KX XX XXX XX XXX
270 To 3.782 1e9 AXLLKXAXKEARXXKAYKOCL XX KA X AKX EXAXNXK K
'g.280 To 2,298 97 XXXOHOAXY KAKXXRAXXEXAAXRXX KK KX AKX
2,292 10 2.1 71 XXAXXXXEYXXXXXAXCKXXAXKX
ve122 To 2,118 63 XXXXXRLALXXAXKEX XXX X
¢.112 T0 ?.12¢ 61 XXXXXLXKAXAXXXARKX KX
v.122 TC p.13e 57 XXX ANAAXAAXAX KKK
£.132 Tn 7?.142 42 IANARXKXAX AKX
£.142 10 2,159 33 XAXXRXXXXXN %X
£.152 70 2.1560 44 AXXXLAXKXXKXX
¢.162 10 2.170 4z XXXXXX XXX X XXX
€.17¢ 9 2,182 37 AXXNKK XXX AX
2.182 19 193 3 XXXXXXXRXX
2.192 Yo 8,278 31 XXAXXXXXKX
GREATER Tian a.23¢ 136 XXXAXKXKHAXXANOOXXXAXX KX XXX X XXX AXXKXXX KK KKK K
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THE FOLLOWING IS A4 HISTQGRAM OF Y FOR 5023 RAYS

T4TERVAL . SCALE FACTOR: 1@7 X'S EGUAL 477 RAYS
LESS THaAM -g.,272 h
-g.222 10 ~3.192 ?
-f.192 10 -2,182 Z
“7.132 19 -2.172 Q
-T.172 70 =2.152 2
“C.1%2 T2 -2,153 4
~£.152 T3 -2,142 4
~7.142 T2 -2.132 3
-T.13¢ T2 -2.122 2
-7.122 1n -3.112 @
-¢.112 To -72.17 2z
=2.172 19 ~3.097 1
=£.2%C 1n -g.z3¢ 15 AXX
-¢.82 1N -2,872 47 XXUAXAXNYX
-%.72723 1In ~P.257 142 XXXXKXCXXXXAXAAXXXKKXAXKX XX KX
~y.v62 10 -2.258 233 MOUXCKX XXX XXOCONNCKOOUXX XXX XXX KX XX XA XAXX XXX
=I5 TN AT 314 XXXXKXCXLKXXXLXAKXAXKAXXXKA KX XX AXXXIAXX XX XN KXY XAKKXHNKK XXX KA
~7.¢48 Tn -2,832 2Rz XK XXX XXX HOOOOOK XXX KX LK EX XA CXALEXXXKAR LT XX XA KN XX AKX AKX XA AL XX XK XK
-.732 T -3.27¢ 442 YOO XXX XXX XX XN X XXX AX KLY XXX OO XK XXX XA XXX Y EXXXXX XXX XXX A XAXS Y XXAXK
“g.o2¢ Tn -2.21¢ 444 MOOO0OCOCKEXKX 000X X OO0 XXX XXX XXX XXX XXX K XXX XXX XX XK X XXXY XA XXX X
~t.010 T3 -z.802 . 477 XK XX XXX X XXX XXHNX XXX XX XXX RXEXX KX XX XXX KK AN XXXXAX XXX KX XXX XXX XX KX XK XXX A XK XX XKAKKX
.72 Tn @je1e 463 XXX KAKXXXAXXX XXX LK LK RN KX LK KX AR HCAXY X XAXXER XXX A XXX AN XAXN XK Y XXX AKX XX AX XXX KN KK XXX A HHXA
vt 10 .22 455 XXX XXE XX XNXNXEH XXX XNXEXN KKK RO X AXKX XXX X LXEXXKAXLHAXAXXEXXX XXX XK AL XA XXX AKX AKX
g.c22 19 e.230 394 XXXXAXXRAXXXXX XXX EAXK XXX XX KK X XY ELRXKH XXX XKXX KA XX HUREXXX XX XXX K AR AN LXK XXX XX XK
L.23% TO 2.042 378 XXXXUAKXXXXX XX XX OO XXAXA XXX XX AKX KRIX XKLL AXL XXX XXX KKK AKX KA XK X KXX
¢.282 Tn 2,252 354 XXX KKK XX XXX KA XXX XX IAXKXXX AKX AKHAX XXX KK AKX XX XXX XXX KKK
.52 Tn 2,268 25% XXXXXAXXKKXXXXXXXXKRXXXXKLE XXX AL KA XXX XXXX KRN AX
¢.o68 19 2,072 131 XXXXXLKXAAXKAXNXXXKXXXXXKXX
2.072 T2 3.25¢ 54 XAXAXXXXXXX
¢.482 10 2,092 15 XXX
Eer92 10 .12 6 X -
€.1498 Tn 2.112 14
2.119 1 2,122 @
£.128 T 2,182 4
v.13C0 11 2,142 ]
E.14C D ¢.15@ a
£,159 1n 24162 2
¢.162 Tn 2,172 ]
¢.37@ 10 2.192 2
L3808 To 9,192 ¢
€.1%8 TO 2,202 ]
GREATFR Thah 2.272 2

NG 4 OF Y IN €M . 1472,228 FY FROM THE TARGET

Figure 17. Beam profiles at the ‘third focus in the horizontal and
vertical planes respectively. Four sextupoles are used
and the momentum is the central design value. '



